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The importance and extent of the Tranaatlantic steam 
trade has, ever since its commencement, been the occasion 
of many interesting articles in magazines, newspapers, 
and scientiiic periodicals ; but, so far as I can trace, no 
publication has yet been issued which would, in itself, 
give an ordinary reader or passenger an idea of the 
routine, forethought, and general arrangements neces- 
sary to carry on such a far-reaching organization as a 
great steamship line, and which would, at the same 
time, set forth the various efforts of the noted mer- 
chants and scientists who have initiated and carried on 
the service, and also the nature and results of the more 
remarkable examples of vessels and machinery which 
they have employed. 

It may perhaps be thought that the chapters relating 
to the working and management are somewhat brief; 
but in a book of this kind it would not serve any pur- 
pose, to describe minutely the minor details of the 
various departments, or duties appertaining to indi- 
viduals; consequently, only such leading points are 
described as would serve to show the general system by 
which the organization is carried on. 

The chapters devoted to a description of the inspection 




made by the Governmental Supervising Authorities will, 
I trust, be reassuring to those who, for health, pleasure, 
or business, are constantly travelling by the great 
Liners, as they fully explain the careful and searching 
nature of the inspection and survey which is made 
periodically by an able staff of Surveyors, to insure 
safety under all circumstances ; and as these gentlemen 
are solely in the service of their respective Governmenta, 
they are removed from all liabihty of being influenced 
by any personal interest or question of cost to the ship- 
owners, which may be entailed by the due fulfilment 
of the requirements enacted from time to time, 

The retrospect of the trade was, in a brief form, 

brought forward in a paper entitled " Transatlantic 

Lines and Steamships," read by me before the Liver- 

I pool Engineering Society in 1878, then in ita infancy, 

\ but now one of the most important associations in the 

1 provinces. Owing to the favourable manner in which 

I that paper was received, I have since continued to keep 

note of all the leading events and records, and from this 

material I have endeavoured to produce a handy and 

simple book of reference for the numbers engaged in the 

Atlantic service, and also for the thousands of passengers 

who are ever passing to and fro on the great Ferry. 

With a view of rendering the work pleasant and agree- 
able reading, all harrowing descriptions of losses which 
have occurred have been purposely omitted ; mention of 
aome being made in a few cases where brief reference is 
unavoidable, but the general particulars of the vessels 
lost, if required, will be found folly set out in Table No. 7. 
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PREFACE. VU 

The events noted of the earlier periods are almost all 
gathered from my own scrap-book; those of the later 
periods have either come directly under my own ex- 
perience, or are from information kindly given by various 
firms and gentlemen formerly, and at present, engaged 
in the trade, to whom I must express my indebtedness. 

A. J. M. 

Central Buildings, North John Street, 
Liverpool, March, 1892. 
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2 THE ATLiSTIC FERRY. [CHAP- I. 

clipper fleet. This vessel, the Dreadnought, became very 
celebrated by having made the passage from New York 
to Liverpool undei- fourteen days in 1858, and from New 
York to Queenstown in nine days seventeen hom's. She 
was long in active service, and was only recently (in 
1890) wrecked upon the American coast. Some of these 
sailing clippers gained great renown in the early days 
of steam navigation by heating the steamers them- 
selves, notably the clipper Tornado, of the Morgan line, 
which, in 1846, arrived in New York, before the Cunard 
steamer, which aaiied at the same time, arrived in 
Boston. 

Before describing the steamships of the Atlantic trade 
it will not be out of place to relate briefly the early 
efforts made to apply steam-power to the propulsion of 



i 



The first attempt to propel vessels by steam is claimed 
by the Spanish to have been made at Barcelona, by a 
paddle-wheel vessel, under the direction of Blaseo de 
Garey, in 1543. Papin, in France, about 1707 ; Jonathan 
Hulls, in England, in 1736 ; William Henry, in Penn- 
sylvania, United States, also are mentioned in connection 
with it ; but the first steamer worthy of being so called 
was that of John Fitch, which he placed for hire upon 
the Delaware, at Philadelphia, in 1787. This primitive 
Craft was propelled by a system of paddles or oara 
working vertically, and was the forerunner of the palatial 
vessels now plying on the great rivers of the United 
States. Some remarkable statements of John Fitch, as 
showing how far-seeing he was, deserve mention. It ia 
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stated that, on writing to a friend for the loan of i'50 
to flniBh this boat, he stated: 

" This, sir, whether I bring it to perfection or not, will 
be the mode of crossing the Atlantic, in time, for packets 
and armed vessels," And on another occasion, when 
praising his hobby to two visitors, he made use of the 
following words : 

"Well, gentlemen, although I shall not live to see the 
time, you will, when steamboats will be preferred to all 
other means of conveyance, especially for passengers." 
After which, one visitor said to the other, " Poor fellow ! 
what a pity he is crazy ! " 

About the same time that Fitch was experimenting with 
his boat, attempts were also being made in Scotlaml by 
Miller, Taylor and Symington. 

After Fitch came, in 1807, Eobert Fulton, who iirat 
came into notice through his steamer, the Clermont, on 
the Hudson, in 1807. This steamer was soon after- 
wards, in 1812. followed by Bell's Comet, the first on 
the Clyde, from which date it may be said that steam 
navigation became fairly launched, aa from that time 
forth steamships began to be built of all kinds and 
descriptions. 

The first actual attempt at Atlantic steam navigation 
was made by Colonel John Stevens, of New York, in 1819. 
This far-seeing gentleman despatched what would now 
be called an auxiliary steamship named the Savanuali, 
which was built by Crocker and Fickett, at Corlears Hook, 
New York, as an ordinary sailing vessel, but was soon 
afterwards fitted with engines and boilers, and steamed 




[chap. I 

from the city of Savannah on the 25th of May, 1819, 
arriving in Liverpool, after a passage of thirty-five days, 
on the 29th of June. Steam-power was used eighteen 
days, the paddle-wheels being so designed that they could 
be unshipped, bo as not to interfere with the sailing 
qualities. This operation required over half an hour's 
time to effect. 

Her bunker capacity was but limited, as she could 




only carry eighty tons of coal, besides a quantity of 
wood fuel. Notwithstanding her successful trip across 
the Atlantic, her machinery was afterwards taken out, 
and she continued to trade for some years as a sailing 
vessel, until, like so many other famous vessels, she 
came to an ignominious end, by being wrecked on Long 
Island in 182'2. The engines of the Savannali con- 
sisted of an inclined direct-acting cylinder, of 40 iuchee 
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diameter and 6 feet stroke, and the boiler pressure used 
was 20 lbs. per square inch. Her speed under steam 
alone averaged six knots. 

The next vessel to cross the Atlantic was a Canadian 
steamer named the Royal William, which was built at 
Three Eivers, near Quebec, in 1831. 

She was 160 feet long, by 44 feet broad, and 17f feet 
deep, of 363 tons burden. The Royal William sailed for 
London from Quebec on August 5th, 1833, and arrived 
at Gravesend on September 16th following, a passage of 
over forty days. 

In June, 1838, another Royal William was chartered 
from the City of Dublin Steam-packet Company, and 
despatched from Liverpool by the Transatlantic Steam- 
ship Company to New York. She was built at Liver- 
pool, by Wilson. The engines were made by the firm of 
Fawcett, Preston and Co., of the same place, and were 
side-levers, of 276 nominal horse-power, having cylin- 
ders 48i inches diameter and 5J feet stroke. The paddle- 
wheels were 24 feet diameter, and her speed was about 
ten knots an hour. This was the first real passenger 
steamer to cross the Atlantic, and also the first steamer 
to sail from Liverpool (on July 5th, 1838). She was also 
the first to be divided into watertight compartments by 
iron bulkheads, of which she had four. When in New 
York, on the first voyage, she was advertised for the 
homeward passage in the papers as follows : 
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" British Steamship Eoyal William, G17 tons. 
SwaiHBon, R.N.R., Commander. 

"This fine steamer, having lately arrived, will be 
dispatched again to Liverpool on Saturday, August 4th, 
at 4 P.M. She is only sixteen months old, and from her 
peculiar construction (being divided into five sections, 
each watertight) she is considered one of the safest boats 
to England. 

" Her accommodation B ai-e capacious, and well ar- 
ranged for comfort. The price of passage is fixed at 
140 dols., for which wine and stores of all kinds will be 
furnished. Letters will be taken at the rate of 25 cents 
for the single sheet, and in proportion for larger ones, 
or one dollar per ounce weight. For further particulars 
apply to Abraham Bell and Co., or Jacob Harvey, 28, 
Pine Street." 

After making a few passages across the Atlantic, she 
was returned lo her owners, in whose possession she 
remained as a coal hulk until about four years ago (1888), 
when she was sold for the sum of ^11. Some idea of 
this vessel's size may be formed from the following 
table, giving her dimensions as compared with one of 
the powerful English tugboats of to-day : 

Royal William, 146 feet by 27 feet broad, and 17^ feet 
deep, ami 817 tone {540 horse-power). 

Tugboat, 1890, 212 feet by aO feet broad, and 15^ feet 
deep, and 712 tons (1,000 horse-power). 

To take the place of the Boyal WlUiam, the Trans- 
atlantic Steamship Company put upon the station the 
Liverpool, a steamer with 10 knots speed. The company 
was announced by the following advertisement in the 
"Liverpool Mercury," Oct. 5, 1838: 
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»" Trassatlantic Steamship Company. 
" Capital £800,000, in Shares of f 100 each. 
" The arrangement for establishing an intercourse by 
steam navigation between the British Isles and the United 
States of America being finally completed, and an union 
of interests in Liverpool being now satisfactorily ar- 
ranged, the Directors of the Transatlantic Steamship 
Company have to announce that with the view of giving 
immediate effect to the operations, they have purchased 
the powerful and splendid steamship, the Liverpool, of 
464 horse-power, by Messrs. George Forrester and Co., 
and 1,150 tons burthen, built by Messrs. Humble and 
Milerest for Sir John Tobin, and intended for Trans- 
atlantic intercourse. 

" The Directors have also to state that for the pur- 
pose of securing an efficient and permanent establish- 
ment between Liverpool and New York, two vessels are 
now building of 450 horse-power each, and 1,260 tons 
burthen each, by Messrs. Fawcett, Preston and Co., and 
Messrs. W. and J. Wilson, and will, it is expected, be 
available in the course of next year. 

" Shares in the first instance will be issued to the 
amount of but one half the capital above-mentioned. 

" In issuing the remaining half, priority of subscrip- 
tion will be given to the then existing proprietors. In- 
stalments to be called for at intervals of not less than 
three months, and not exceeding £10 per share. 

" On allotment of shares a deposit of £S per share to 
be lodged to the credit of Truetees with any of the 
Company's Bankers who will give necessary receipt for 
the same. 

" Trustees. — James Ferrier, Esq. ; Kichard Williams, 
Esq. ; James Jameson, Esq. 

"Managing Directors. — C. W. Williams, Esq., Liver- 
pool; F. Carleton, Esq., Dublin. 

"Managing Committee in Liverpool.— H&rold Little- 
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dale, Esq. ; Joseph C. Ewart, Eaq. ; Thomas Booth, 
Esq. 

"Bankers. — Liverpool: The Royal Bank of Liverpool. 
Dnblin : John David Latouche and Co, London: Glyn, 
Halifax, Mills and Co. 

"Solicitors. — John North, Esq., Exchange Alley, 
Liverpool; P. D. Mahony, Trafalgar Square, London, 
and Dame Street, Dublin ; J. C. Shaw, Superintendent 
of the Marine and Machinery Departments. 

" Applieations for the unappropriated shares may be 
made to the Company's Bankers or Solicitors or at the 
offices of the Company in Liverpool, Dublin, and Lon- 
don; or to D. and J. B. Neilson, Stock and Share 
Brokers, Eschange Street East, Liverpool, 
" John Pollock, 

" Agent, 24, Water Street. 

"Liverpool, September 15th, 1838," 

As an instance of the great attention paid to 
earlier Atlantic steamers, the following account of this 
notable vessel, condensed from the " Liverpool Mercury" 
of October 12th, 1838, will be of interest : 

" The Liverpool Steamship. 
" As this vessel is not only the largest steamer hithert" 
built at this port, but the first that has been fitted up ii 
priori, expressly for Transatlantic conveyance, much in- 
terest and curiosity have been excited by the appearance 
of Bo noble a specimen of the united skill of the naval 
architeet and the engine -builder ; and so numerous have 
been the visitors who have inspected her as the works 
approach towards completion, that some account of her 
dimensions and equipments may be acceptable to those 
of our readers who take an interest in the success al- 
ready developed, and the high promise presented by 
the application of steam to the purposes of oceiin 
navigation. 
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"The Liverpool, it is generally known, was built last 
year for Sir John Tobin by Messrs. Humble and Mil- 
crest, and was purchased some months ago by the Liver- 
pool Transatlantic Steam Company, an association 
branching out of the Dublin Steam Company, to whose 
enterprise and exertions for years Liverpool, as a port 
for steam vessels, is mainly indebted for its growing 
jirosperity. Her length is 285 feet from stem to taffrail ; 
her beam 35 feet (exclusive of the breadth of her paddle- 
bosea) ; the depth of hold is 21 feet ; and she admeasures 
1,150 feet. 

" She is considerably longer (we believe 25 feet) than 
the first-rate man-of-war, and had the mechanical 
genius in his aspirations imagined and depicted, some 
thirty years ago, such a floating Leviathan, bearing in 
its wonderful, and we may add, sublimely powerful 
means of rapid transit for thousands of miles, even 
against the adverse winds and the current of the ocean, 
he would have been set down aa a rambling enthusiast, 
over whose safe keeping his friends should exert a watch- 
ful eye. 

" Such, however, are the rapid strides of moilern 
science, and such the enterprise and liberality with 
which it is cherished and encouraged, that without 
wishing to disparage the high merits of the Liverpool or 
British Queen as modern steamships, we venture to pre- 
dict that in thirty years more vessels will, in the pro- 
gress of improvement, be produced as much surpassing 
these in size and power, as they surpass them tbnt have 
immediately preceded them. The Liverpool, it in ex- 
pected, will carry (independently of 450 tons of cor.lsl 
about 700 tons of goods. 

"She is what is termed 'shipbuilt,' there being no 
indentures or dimples in her sides for the reception of 
paddle-wheels, so that were these removed, she would 
appear hke an ordinary sailing ship, and as sucb, migbt 
be safely iia\'igated 

" The fineness of lier bottom, her lengtli, and excfilcnce 
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of her engines, are all favourable to this supposition, 
and the solution of ihe problem will in a few days put 
an end to further vague speculation. Steam being the 
principal, or almost sole motive power in contemplation, 
the rigging of the Liverpool is very light. 

** She has three masts, a foremast like that of a ship, 
with a top and yards, taut, but light both in spars and 
rigging, and a mainmast and small mizenmast, each 
with a plain topmast and cross-trees like a schooner, 
also very light, and of moderate height, so that the fore- 
mast will spread as much sail as both. 

*'The paddle-boxes are of great size and height ; the 
figure-head and cut-water look well ; and her stern, 
which is decorated with carved work, emblematic of 
England and America, is extremely neat and appro- 
priate. Some of the standing rigging and chimney-stays 
are, we learn, partly composed of wire, and are thus 
stronger than common cordage of a greater thickness, 
while they present less rebistance to the atmosphere. 

** Tlie diameter of the paddle-wheels is 29 feet. 

** The engines, built by Messrs. Forrester and Co., 
Vauxhall Foundry, are well worthy of inspection, both 
in regard to their compactness and beauty in construc- 
tion, the extraordinary strength, and their superior 
finish. They are 4G8 horse-power. The cylinders are 
each 75 inches diameter, and the stroke of the piston- 
rod is 7 feet. The propelling force of these machines, 
(enough to drive the thousands of movements in ten or a 
dozen of our largest cotton-mills), will be prodigious. 

*' The iron shaft or spindle that turns the paddle- 
wheels is equal in girth to a man's body, and but fairly 
proportioned to the revolutionary force which the cranks 
will communicate. 

** There are two distinct boilers, and two funnels, 
placed at some distance from each other, and ranging 
with the masts. The tire-rooms are spacious ; the coals 
are supplied from lateral bunkers, made of plate iron; and 
large water-taps are at hand in case of danger from fire. 
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" The ' main or after cabin ' ib a splendid apartment 
of 58 feet in Jength, and 28 feet !l inches in width at one 
end, aligbtly narrowing to 22 feet 4 inches at the stern ; 
it is 8 feet in height to the beams, and 8^ feet between 
them 

" The state-rooms are exceedingly handsome and com- 
modious. There are in this cabin sixteen in number, 
each with two berths or beds, with the exception of two, 
which are each fitted, for the peculiar accommodation of 
a party, with three beds. They are well lighted from 
the roofs and sides by patent lights, those in the sides 
serving also, on being opened, as ventilators. 

" The colouring of these rooms is a warm, delicate 
pink, with gorgeous damask silk hangings to correspond, 
of French white, with crimson satin stripes. At the 
broadest or midship end of this main cabin is the ladies' 
retiring or private room, where several beds are also 
elegantly fitted up, and every convenience for the com- 
fort and adornment of ' the fair ' is provided 

'■ There are tanks in abundance, in addition to which 
water will be daily and hourly distilled by an appa- 
ratus fixed for the purpose, and will undergo filtration, 
so as to be equal in purity and coolness to that of 
the ' crystal well ' of the hermit. It may be added that 
in tbe main cabin, including the ladies' state-rooms, 
and tbe sofas, no fewer than fifty beds are provided. 

"The ' fore cabin' is 45 feet in length, by from 29 feet 
4 inches to 23 feet 10 inches in width, and has eight 
dormitories or state-rooms on each side. This room ia 
fitted in a style somewhat different to the other, but 
scarcely less beautiful or costly. The walls are em- 
panelled in rosewood and otht r woods, with rich style, 
and separated by circular-topped pilasters." 

She sailed froui Liverpool on the 20th October, 1838, 
but put back to Queeustowu (then called the "Cove 
of Cork "), on the BOth October, sailing thence again 
on November Glh, and reachhig New York on November 
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23rd. She made several voyages wliich averaged seven- 
teen days out, nnd fifteen home; and was then sold to the 
Peninsular and Oriental Company, who changed her name 
to the Gxeat Liverpool, She was afterwards wrecked off Cape 
Finisterre, on February "24^1, 1846, with a losa of two lives. 
It is, however, to the plucky little steamship SiriuB 
(178 feet long, by 25^ feet broad, and 18^^ feet deep, of 
703 tons) that belongs the real honour of commencing 
the great Atlantic ferry of to-day. This memorable 
little vessel was built by Menziea, of Leith, and was 
engined by Messrs. Wingate and Co., of Whiteinch, near 
Glasgow. The engines were on the side-lever principle, 
having cylinders 60 inches diameter and stroke of 6 feet, 
fitted with a surface condenser exactly similar to those 
now in use. The paddle-wheels were 24 feet diameter, 
and the steam pressure 15 lbs. A newly-formed company 
named the British and Americaji Steam Navigation Com- 
pany (the leading spirit of which was Mr. John Laird, 
afterwards M.P. for Birkenhead} chartered her from the 
St. George's Steam-packet Company, and despatched her 
from Queenstown for New York on April 5th, 1838, 
under the command of Lieutenant Roberts, R.\., who 
was afterwai'da lost in the ill-fated President, in 1841. 
Like the world-famous voyage of the great discoverer, 
Christopher Colurabusj the first voyage of the Sirins was 
one only carried oat to its end by the energy and deter- 
mination of the commander; as shortly after leaving 
port, owing to continuous head winds, the crew became 
mutinous, and declared it was utter madneae to proceed 
in 80 small a vessel, she being not quite so large as the 
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tugboats of to-day. However, tbaoks to stern dis- 
cipline and the persuasive arguments of loaded firearms, 
the gallant little vessel arrived at New York on April 
24th, after an eventful passage of 18j days, during 
which she maintained an average speed of 8i miles per 
hour on a consumption of about 24 tons of. coal per day. 

A few hours after the arrival of the Siriua, another 
steamer, named the Gkeat Western, owned by the Great 
Western Steam Navigation Company, of Bristol, also 
arrived, having left Bristol on April 8th, 1838, thus 
making the passage in 13J- days. This " huge vessel," 
as she was then styled, was built at Bristol, by Patterson, 
and launched on July 19th, 1837, her dimensions being 
236 feet long, by 35| feet broad, by 23^ feet deep, and 
1,340 tons. She was toweil to London to have her 
engines put on board. The engines were built by 
Maudslay, Sons, and Field ; they were of the side-lever 
type, having two cylinders 73i inches diameter, and 
stroke of 7 feet, indicating 750 horse-power. The pad- 
dles were 28i feet diameter, and the revolutions about 
fifteen per minute. Steam was generated in four iron 
return-Hue boilers, carrying 15 lbs. pressure, and the 
daily consumption was about 33 tons. The average 
duration of the passages by the Great Western between 
Bristol and New York was 15 days, the fastest being 
about 12i days, and the average speed about 8^ knots 
per hour. In 1847 she was sold to the Eoyal Mail Com- 
pany for £25,000, and continued in their possession until 
1856, when she was broken up. 

Another steamer, the Britisli Queen (see frontispiecs) 




V) THE ATLANTIC FERRY. [CHAP. I. 

waB built by Curling and Young, on the Thames, for the 
British and American Steam Navigation Company, to 
trade in conjunction with the Sirius, the engines being 
Hupplied by Napier, on the Clyde. Her dimensions were 
275 feet long, 37^ feet broad, 27 feet deep, and of 1,863 
UmH. The engines were of the side-lever type, with 
cylinders 71^ inches diameter, and 7 feet stroke, of 700 
horse-power, driving paddles 30 feet diameter. She 
sailed from Portsmouth on her first voyage on July 
12th, 1889, and, after trading for some time, was 
sold to the Belgians in 1841. This was owing to the 
financial collapse of the company, which misfortune was 
largely brought about by the loss of the President, which 
lirht sailed from the Mersey on July 17th, 1840, and, after 
two or three long and unsuccessful voyages, eventually 
disappeared, after leaving New York on March 11th, 
1841, with what would now be called a few passengers. 
This ill-fated vessel was also built by Messrs. Curling 
and Young, with engines built by Messrs. Fawcett and 
Preston, of Liverpool, having cylinders 81 inches dia- 
meter and 7i feet stroke. 

Having now briefly enumerated the earliest vessels 
which were produced to create the first Transatlantic 
lines, it will perhaps be convenient to here notice 
another of the earlier steamships, the venerable Great 
Britain, still extant. This, the first iron steamer of large 
size, was 322 feet long, 48 feet broad, and 3H feet deep, 
and of 3,270 tons, and was built at Bristol, by Patterson, 
for the Great Western Steamship Company, fitted with 
engines made by them from designs by Guppy. There 
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were four diagonal cj'liiiders, each 80 iuehca diameter. 
72 inches stroke, indicating 1,500 horse-power, and 
burning 65 tons per day, working upwards on the crank- 
shaft, from which motion was brought down to the acrew- 
shaft by means of four endless chains. The propeller 
was six-bladed, of widely different form from that now 
in use; the pitch was about 25 feet, and the diameter 
15J feet. Steam at 25 lbs. pressure was generated in 
three double-ended boilers, fired fore and aft, but with- 
out the present system of tubes. Each boiler was 34 
feet long, 10 feet wide, and 24 feet higli, and had eight 
furnaces, each 7 feet 6 inches long, by 1 foot 11 inches 
wide. These engines were, however, found to be very 
defective, and were replaced after a short time. The 
career of this wonderful craft has been a varied and 
chequered one. Launched on July 19th, 1843, ehe was 
detained for nearly a year in the dock on account of her 
beam being too great to allow her to pass out through 
the dock gates. On July 26th, 1845, she sailed on her 
first voyage from Liverpool for New York, and continued 
on that station until September, 1846, when she was 
stranded on Eathmullin Point, County Down, Ireland, 
where she remained intact for a whole winter, thus early 
proving the great strength of iron vessels. In 1853 she 
was entirely refitted with new masts and engines, and 
placed upon the Liverpool and Australian trade, in 
which she was fairly successful until 1874, when she 
was withdra^vn. In 18y2 she again underwent a com- 
plete change, being altered to a full-rigged sailing vessel, 
as which she only ploughed the waters of the sea for a 
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brief period, having put into the Falkland Islands leak- 
ing, and having been condemned, has remained there 
ever since as a hulk. 

In concluding this early history it only remains to 
just notice the oft-quoted saying of Dr. Lardner,^ and 
we come to the foundation of the great regular lines 
which to-day bridge the wild and tempestuous Atlantic 
with swift, silent messengers of peace and plenty. 

^ This noted saying has been constantly referred to, owing to 
its bhowing in a remarkable manner the great strides made in 
steam navigation. It was only in the year 1838 that, at a scien- 
tific meeting held in the Boyal Institution, Liverpool, Dr. Lard- 
ner, a leading scientist of that day, after giving some statistics 
which he thought proved the difl&culty to be insurmountable, 
stated '' that, as to the project which was announced in the news- 
papers of making the voyage directly from New York to Liverpool, 
it was, he had no hesitation in saying, perfectly chimerical, and 
they might as well talk of making a voyage from New York to 
the moon." 




The foundation of the modern tranaatlantie lines — which 
should rank aa one of the great atepping-atones of an ex- 
ceptionally eventful age — had but a modest origin. It was 
conceived by a gentleman hearing a name now well known 
and honoured wherever a steamship floats, namely, Mr. 
Samuel (afterwards Sir Samuel) Cunard. This famous 
gentleman, whose hkenesa is to be found on a later page, 
was of Canadian birth and origin. Early perceiving the 
advantages possessed by steamers over sailing vessels 
for regularity, Mr, Cunard came to England in 1839, 
and together with two of the ablest shipping men then 
existing in Great Britain, Mr. George Burns, of Glas- 
gow, and Mr. David Mclver, of Liverpool, entered into 
an agreement with the British Government (owmg to 
the earlier vesseU already noted being withdrawn) to 
commence a monthly Transatlantic mail steamship ser- 
vice, from Liverpool to Halifax and Boston, for an annual 
anbsidy of ±'60,000 i>er annum. To carry on this trade 
four steamers, tlie Britannia (launched February 5th, 
1840), Acadia, Columbia, and Caledonia, were built of wood 
by Robert Duncan and Co. and others, at Port Glasgow, 
each being a07 feet long, by 84-^ feet broad, and 22|-feet 
deep, and of 1,156 tons. The engines were of the side- 
lever type, having two cylinders, each 72 inches diameter 
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and 82 inches stroke, working up to about 740 indicated 
horse-power, and driving-paddles 28i feet diameter, which 
gave an average speed of 9 knots per liour. The boilers 
were of the return-flne type, four in mimber, with twelve 
fiirnacea working at 20 lbs. pressure, and having a con- 
sumption of about 38 tons per twenty-four hours. The 
whole of the machinery was made and fitted by Mr. 
Robert Napier, a name destined afterwards to become 
famous in the maritime engineering world. The com- 
mencement of this line was announced by the following 
advertisement in the "Liverpool Mercury," July 3rd, 
1840: 

" British and North American Royal Mail Steamships 
of 1,200 tons and 440 horse-power each. 

" Appointed by the Admiralty to sail for Boston, call- 
ing at Halifax to land passengers and her Majesty's 



P 



BritannU. Captain Woodruff. 
Acadia. Captain Edward C. Miller. 
Caledonia, Captain Richard Cleland. 
Columba. 



The Britannia will sail from Liverpool on the 4th 
July ; the Acadia on the 4th August. 

" Passage, including provisions and wine, to Halifas, S4 
guineas; to Boston, 88 guineas. Steward's fee, 1 guinea. 

" The steamship Unicom plies between Pictou and 
Quebec, in connection with the above vessels, carrying 
the mails and passengers. 

■* For passage, apply to G. and J. Burns, Glasgow ; 
J. B. Foord, 52, Old Broad Street, London ; or in 
Liverpool to D. and C- Maclver, 12, Water Street. 

"The Britannia goes out of the Coburg Dock this 
morning (Friday), the 3rd inst., and all heavy luggage 
ehonld be sent on board before that time. To-morrow 
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(Saturday morning) at ten o'clock, a ateamer will be at 
the Egremont Slip, south end of Prince's Dock, to take 
off the pasaengerB." 

The great importance of these early mail steamers is 
clearly shown by the auccesaful attempts made by the 
people of Boston to release her from the ice which ia de- 




scribed in the following extract from the "Liverpool 
Albion." The illustration is taken from an old print 
issued by the people of Boston to commemorate the 
event. 

"Release of the Britannia/mwt the Ice at Boston.— Look- 
ing into the windows of a print-shop, I saw an engraving 
of oor good ahip the Britannia, which we had juat quitted, 
repreaented as in the act of forcing her way through the 



^ 





CHAP, n.] THE CTJNAKD AND C01LIN9 LINES. 25 

ice of Boston harbour in the winter of 1844, a truly 
Arctic Bcene. A fellow-passenger, a merchant from New 
York, where they are jealoua of tlie monopoly hitherto 
enjoyed by their New England rival, of a direct and 
regular steam communication with Europe, remarked to 
me that, if the people of Boaton had been wise, they 
would never have encouraged the publication of this 
print, as it was a clear proof that the British Govern- 
ment should rather have selected New York, where the 
sea never freezes, as the fittest port for the mail-packets. 
I had heard much during the voyage of this strange 
adventure of the Britannia in the ice. Last winter it 
appeai-s there had been a frost of unusual intensity, such 
as had not been known for more than half a century, 
which caused the sea to be frozen over in the harbour 
of Boston, although the water is as salt there as in mid- 
ocean. Moreover, the tide runs there at the rate of four 
or five miles an hour, rising twelve feet, and causing the 
whole body of the ice to be uplifted and let down again 
to that amount twice every twenty-four hours. Notwith- 
standing this movement, the surface remained even and 
unbroken, except along the shore, where it cracked. Had 
the continuance of this frost been anticipated, it would 
have been easy to keep open a passage ; but on Feb- 
ruary let, when the Britannia was appointed to sail, it 
was found that the ice was 7 feet thick in the wharf, 
and 2 feet thick for a distance of seven miles out ; so 
that waggons and carts were conveying cotton and other 
freights from the shore to the edge of the ice, where 
ships were taking in their cargoes. No sooner was it 
nnderatood that the mail was imprisoned, than the public 
spirit of the whole city was roused, and a large sum of 
money instantlj' subscribed for cutting a canal, seven 
miles long and 100 feet wide, througli the ice. They 
began the operation by making two straight furrows, 
7 inches deep, with an iee-plough drawn by horse, and 
then sawed the ice into square sheets, each 100 feet in 
diameter. When these were detached, they were made 
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to slide, by meaue of iron hooka and ropes fixed to them, 
under the great body of the ice, ODe edge being first de- 
pressed, and the ropes being pulled by a team of horses, 
and occasionally by a body of fifty men. On Feb- 
ruary 3rd, only two days after her time, the steamer 
sailed out, breaking through a newly-formed sheet of ice, 
2 inches thick, her bows being fortified with iron to pro- 
tect her copper sheathing. She burst through the ice at 
the rate of seven miles an hour without much damage to 
her paddles; but before she was in clear water all her 
guard of iron had been torn ofi'. An eye-witness to the 
scene told me that tents had been pitched on the ice, 
then covered by a slight fall of snow, and a concourse of 
people followed and cheered for the first mile, some in 
sleighs, others in sailing-boats fitted up with long blades 
of iron, like skates, by means of which they are urged 
rapidly along by their sails, not only before the wind, 
but even with a aide wind, tacking and beating to wind- 
ward as if they were in the water. The Britannia, re- 
leased from her bonds, reached Liverpool in fifteen days, 
so that no alarm bad been occasioned by the delay ; and 
when the British Post OfSce department offered to defray 
the expense of the ice-channel, the citizens of Boston de- 
clined to be re-imbursed." — Leyell's Second Visit to the 
United States. 

The following notices from the "Liverpool Albion," 
Feb. 18th, 1850, will also serve to show the great interest 
taken in the Cunard vessels, and also the duration of 
;es then prevailing : 



" 'J'lie Hiilifiix Steam Sqiiailnui. — As the British and 
Nortli American Koyal Mail Company's magnificent 
lleet stands pre eminent among ocean steamers, the 
following tabular statements of their performances for the 
past year (1840) will be found interesting. The first shows 
the lime taken by each vessel on her hvmciiaril passage, 
including the deviation to, and detention at, Halifax : 
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27^^H 


.v._ 


Por,. S,.il«l. Arrived. p^^,'" 


"hodti. ^H 


Eniopa ■ 


New York Jan. 10 Jan. 22 


11 


^1 


America . 


Boston „ 24 Feb. 4 




^1 


Canada. . 


New York Feb. 7 i „ 19 


12 


/.^H 


Niagara . 


Boatou „ 21 ; March 6 


13 


^^M 


Europa - 


New York March 7 ' „ 20 


12 


^^M 


America . 


BoBton „ 21 April 3 


13 


^H 


Canada ■ 


New York April 4 „ IB 


14 


^H 


Niagara . 


Boston „ 18 „ 30 




^H 


Europa 


New York May 2 ' May 14 


12 


^H 


Cambria . 


Boston „ 9 , „ 24 


12 


^H 


America - 


New York „ 10 i „ 28 


11 


12 ^H 


Hibernia . 


Boston „ 23 i Jane 4 


12 




Canada - 


New York „ 30 


„ 13 


12 


^H 


Caledonia 


Boston Jnne 6 


.. 18 


11 


^H 


Niagara . 


New York „ 13 


„ 25 


11 


^H 


EuTopa 


Boston ,, 20 


Jnly 1 


10 


^H 


Cambria . 


New York „ 27 


,. 10 


13 


^^ 


America . 


Boston Jnly 4 


„ 15 


11 





Hibernia . 


NewYork „ 11 


., 24 


12 


10 


Canada . 


Boston „ 16 




9 


22 


Niagara . 


NewYork „ 25 


Aug. 6 


12 


4 


Caledonia 


Boston Ang. 1 


» 14 


12 


18 


Europa - 


NewYork „ S 


„ SO 




17 


Cambria . 


Boston „ 15 


,. 26 




2 


America . 


New York „ 22 


Sept. 3 


11 


10 


Hibernia ' 


Boston „ 29 








Canada - 


New York Sept. 5 


Sept. 17 


12 




Caledonia 


Boston „ 12 


» 25 


12 


18 


Niagara . 


NewYork „ IB 


Oct. 2 


13 


B 


Europa - 


Boston „ 26 


7 


10 


8 


Hibernia ' 


New York „ 29 


., 13 


14 





Cambria . 


NewYork Oct. 3 i "„ 18 


14 


11 


America ■ 


Boston „ 10 1 „ 21 






Canada . 


NewYork „ 17; „ 28 






Caledonia 


Boston „ 24 1 Nov. 6 


12 




Niagara ' . 


NewYork „ 31 „ 13 


12 


17 


Eoropa . 


Boston Nov. 7 „ 18 




12 


Hibernia 


NewYork „ 14 „ 28 


13 


16 


Cambria ■ 


Boston „ 21 , Dec. 3 




14 


America . 


NewYork „ 28 „ 12 


13 


IS 


Caledonia 


Boston Dec. 5 „ 19 


12 


18 


Canada . 


NewYork „ 12 „ 24 11 


22 


Europa . 


Boston „ 19 „ 30 11 


3 


Hibernia . 


NewYork „ 26 Jan. 8 13 


8 


^^t ' Stracl< 


ofl- Haliffts ana retrtrne<l to New York. 


^^H • n 


t call at Halifax. 




L 


nly one engine working. 
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"We extract from a New York contemporary the follow- 


ing table of the outward voyages of British mail Bteam- 


shipa during the past year : 


" ' AnneKed is a tabie, exhibiting the date of arrival, 


length of passage, number of passengers, with the day 


of departure, etc., of each steamer between New York 


and Liverpool during the past year ; also one showing 


the time of arrival, passengers, etc., at Boston d-uring 


the same period : 




1 PnssenEers 


PasBengers 


N,iTii.-», Arrival. 


s. 1 L,..;-"™,. 


Day of to 
DepartuTB 1 Uver- , Hali- 






pool- 


fax. 




lux. 


Canada Jan, 2B 


16 


50 


7 


Fel». 7 38 


10 


Europa 


Feb. 24 


13 


86 




Mar. 7 71 


a 


Canada 


Mar. 25 


U 


88 


20 


April 4 J 138 
M^y 2 129 





Europa 


AJ.H1 19 
Afay 5 


12 




7 




America 


14 


71 


4 


„ 16 , 118 


H 






11 


71 


3 


,. 31 1 139 


G 


Niagara 


June 2 


13 


65 


5 


June 13 


115 


11 


Cambria 


„ !5 


13 


61 


3 


„ 27 


94 




Hibemia 


; „ 29 


13 


95 ; 2 


Julv 11 


63 


10 


Niagara 


Julj- U 


14 


S3 




.,' 25 


92 


12 


£iiropa 


1 .. 27 


12S 


123 




Aug. 8 


87 




America 


Auf. 9 


12 


92 


8 


„ 22 


91 




Canada 


' „ 25 


m 


125 


3 


Sept. 5 


84 




Niagara 

Cambria 


Sept. 7 


13 


127 


8 


„ IS 


48 




' ,, 22 


13S . 71 




Oct. 3 


51 




Canada 


Oct. 4 


12 1 72 1 


„ 17 


72 




Niagara 


„ IB 


13i 148 - 


„ 31 


14 




Hibemia 


Nov. 5 


16 , 85 6 


Nov. 14 


48 






„ 18 


14 1 84 3 


,. 28 


76 






Dec. 1 


134 ■tS 13 


Dec. 12 


78 


2 


ffibernia 


„ 18 


17 , 69 6 


„ 26 


36 


5 


'"The average passages to this port from Liverpool 


were made in 13 days and 16 hours. 


"' The following table exhibits the time of arrival, etc.. 


at Boston : 



CHAP. II.] THE CLTJARD A8D COLLINS LIKBB. 









PaaBeneers 


" 


Ps,s»e 


o'*™ 


Nninifd. 


ArriVBl. 


Pas- 


v^: 


tux.' 


Dttjot 


pool. 




America - 


Jan. 12 


13 


53 




Jan. 24 


49 


2 


Niagara . 


Feb. 11 


15 


50 


7 


Feb. 21 


54 


8 


America . 


Mar. i) 


13 


80 


17 


Mar. 21 


88 


14 


Niagara . 


April 7 


14 


43 


24 


April 18 
May 9 


110 


11 


Cambria . 


'. 27 


13 


41 


10 


77 


12 


Hibernia. 


May 12 




52 


12 


.. 23 


35 




Caledonia 


„ 26 




38 


6 


June 6 


44 




Europa . 


Jnne 7 


Hi 


53 




„ 20 


105 




America. 


„ 21 


los 
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" ' The average passage to Boston from Liverpool is 12 
days and 22 hours. 

" ' The Canada made the shortest passage to this port, 
and tbe Hibernia the longest. The America and Europa 
made theshortest to Boston, and the Niagara the longest.' " 

The actual commencement of this now justly-famed 
line took place on .July -Ith, 18-10, when the Britannia 
first sailed from the Mersey for Halifax and Boston, 
carrying the Britis-i mail, an<l arrived at the latter 
port on the 19th, having made the passage in 14 days 
8 hours, including a stop of several hours at Halifax. 

' The Hibernia on this trip eprune a leak, and returned to 
Halifax and left her paBsengere and mails ; then came to New York 
for repairs, and sailed on the 29tli September for Liverpool direct, 
with nineteen passengers. 
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Since this event to the present time the regular sailings 
of the steamers of this line have been kept up without 
interruption, though special efforts have sometimes 
been required. As the gradual expansion of the trade 
took place other steamers were built and put upon 
the station ; namely, in 1848 the America, Niagara. 
Canada, and Enropa ; in 1850 the ABia and Africa, with 
1,000 indicated horse-power, burning 7H tons per day, 
and steaming 12j: knots per hour. Each was built of 
wood, of improved designs, as experience pointed out, 
but with no radical departures from the Britannia until the 
year 1856, when the Persia, the first iron steamer, owned 
by this line was put upon the station to maintain the supre- 
macy which was now being contested by other lines. 

Another extract ia worth printing as showing the 
financial working of steam shipping forty years ago. 

"Thr British and N-<rth Amcnraii Royal Mail Cum- 
pany. — The following particulars respecting the Cunard 
steam fleet will be found interesting, as showing how the 
company maintained the service in 1850 : — Arabia, build- 
ing, 950 horse-power and 2,500 tons (lately sold to the 
West India Royal Mail Company) ; Persia, building, £150 
horse-power and 2,500 tons ; Asia, 800 horse-power and 
2,226 tons; Africa, 800 horse-power and -I.-l-lQ tons; 
America, 650 horse-power and 1,826 tone ; Canada, 650 
horse-power and 1,881 tons; Eoropa, 650 horse-power 
and 1,834 tons ; Niagara. 650 horse-power and 1,824 
tons; Cambria, 1,423 tons. But, besides these, there 
are some subsidiary lines which require to be mentioned. 
Thus, there are two steamers, the Admiral, of 929 tons 
and 388 horse-power, and the Oommodore. of 800 tons 
and 350 horse-power, which maintain a communication 
between Liverpool and Havre ; and two vessels, the 
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Oamllla, of 529 tons and 220 borae-power, and the Lyra, 
543 tons and 275 horse-power, which maintain a com- 
munication between Liverpool and Glasgow. The Mar- 
garet, also, a vessel of 700 tons and 310 horae-power, and 
the Laurel, a vessel of 428 tons and 180 borae-power, are 
aometimea employed upon these subsidiary lines, though, 
commonly, the Margaret plies between Liverpool and the 
Mediterranean, and the Laurel plies between Belfast and 
Glasgow. Thus this great enterpriae waa (1851) main- 
tained by a fleet of steamers, the power of which is 0,100 
horae for the main line, and 1,723 horse for the feeding 
and subsidiary lines. The subsidy which the enterpriae 
receives from the British Goverment is, therefore, at the 
rate of nearly M^i per annum per horse-power upon the 
whole fleet, feeders and subsidiary lines inclusive. No 
official or authorized statement has been published of 
the financial condition of the Cunard Company. Its 
proprietors are limited in number, and generally to larye 
capitalista, who arrange their interests in private meet- 
ings, the results of which are not made public. To esti- 
mate the amount of the capital, let the value of the 
ships be taken, in round numbers at i'120 per horse- 
power. Thus, for 7,823 horse-power, we should have a 
capital of £936,760. To this must be added the furni- 
ture, plate, etc., of the ships, the ofliees, warehouses, 
stations, etc., at the several ports with which they com- 
municate, the capital engrossed by which, added to the 
amount juat stated, will make a total which cannot fall 
^bort of £1,500,000. It foUows, therefore, that this com- 
pany, after having defrayed its current expenses, must 
Lave a balance of about £376,000 before it can begin to 
enjoy any net profit ; for it baa resulted from the general 
experience of England, both by Government and eom- 
mercial companies, that besides the current espensea of 
working a line of steamers, it is neceaaary to carry yearly 
to the account of the capital, to cover interest, sinking 
fund, insurance, etc., a aum equal to 25 per cent, of the total 
capital involved." — Liverpool Albion, February 2, 1852. 




m 
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The Persia, like her later Bister the Scotia, which 
came out in 1862, was 380 feet long, by 45 feet broad, 
and 'dl feet deep, of 3,870 tons, and was built and 
engined by Mr. Robert Napier and Sons, Glasgow. The 
engines were on the "side-lever" principle so often 
mentioned, having two cylinders each 100 inches dia- 
meter and 12 feet stroke, and indicated 4,000 horse- 
power. The paddle-wheels were 40 feet diameter; the 
boilers were eight in number, having forty furnaces, the 
steam-preseure carried being 20 Iba., and the consump- 
tion of coal reached lOO tons per day to propel the ship 
at a speed of 134 knots. 

No efforts were spared to render these the crack boats 
in the service, and with very satisfactory results, as the 
rates of passage-money were raised for these boats, and 
a sort of express service for passengers was now practi- 
cally lirst introduced across the Atlantic. 

Owing to the superiority of the screw-propeller being 
by this time admitted, these two noble vessels proved to 
be the last of the ocean-going paddle-wheel vessels, and 
both were sold ; the Scotia being afterwards converted 
into a twin-Bcrew telegraph- ship, in which capacity she 
still esists under her original name. 

Concerning the invention of the eerew- propeller, this, 
like most other matters connected with early engineer- 
ing, is much disputed, the credit being claimed for Mr, 
Edward Shorter, of Southwark, who is reported to have 
taken out a patent for it, and tried it in 1802 on H.M.S. 
Doncaster, working it by means of an ordinary capstan 
with gearing ; other names mentioned as the inventors 
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are Hobert Hooke, David BuBhnell, and Frederic Sau- 
vage, a Freachman ; but to Mr. F. P. Smith must be 
given the credit of iirst having made it BucceeBful. 
Having obtained his patent in ISSti, be had it tried on a 
small vessel named the Archimedes, which was built by 
Henry Wimshurst, who also claims to have had a share 
in working out the screw-propeller. This little vessel 
was first tried on the Thames in 1839, and obtained a 
speed of 84 miles. Afterwards it was improved upon by 
Mr. EennetWoodcroft and Mr. Eobert Griffiths, the latter 
being the introducer of the form now in general use. 

The first " screw " steamer brought out by the Cunard 
company for their Transatlantic service was the China, 
which was put on the station in 1862, her dimensions 
being 326 feet long, by 40^ broad, and 27^ deep. She was 
built by Messrs. Napier and Sons at Glasgow, as were the 
engines, which were surface-condensing, and of a type 
then in vogue ; these consisted of two oscillating cylinders 
(each 80i inches diameter, and 5 feet C inches stroke) 
working upwards, and being geared down to the propeller 
shaft by ordinary tooth gearing. The pressure carried 
was 25 lbs., and her average speed was about 12 knots.' 

Another famous screw- steamer brought out by this 
company was the Kussia, which was put on the service 
in 1867. She was of slightly larger dimensions than 
the China, being 370 feet long, by 43 feet broad, and 
29 feet deep, and 3,100 tone. She was propelled by in- 
verted direct-acting engines, having two cylinders, each 
85 inches diameter, and 45 inches stroke. The vessel 
' For illustration of eiif;iiies, see p. IGG. 
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and engines were built by Messrs. J. and G. Thomson, 
She carried on the express service of the Cuiiard Com- 
pany for a few years witli the Scotia, but the honour of 
the fastest passage having been wi'ested from this line 
soon after she came out, she did not become noted 
for high speed, although she continued to be patronized 
by the majority of the saloon passenger traffic. In 
1881 she was sold to the Red Star Line of Antwerp, 
and by them lengthened and fitted with compound 
engines, and re-named the Waesland; and still continuea 
to " bridge the ocean," having recently (1890) been again 
refitted with triple engines. 

After the Russia, the Cunard Company stilt continued 
to add new iron screw-propelled vessels to their fleet; 
but none of them became prominent, as they were 
rather behind the time in design and arrangements of 
hull, and machinery, and in passenger accommodation. 
Their first vessel with compound engines was the PartMa, 
brought out in 1870, followed in the same year by the 
Algeria and AbTssinla, which bad ordinary expansion ver- 
tical engines. In 1874 came the Bothnia and Scythla, 
fitted with compound engines (the latter becoming noted 
owing to a large whale striking the propeller in July, 1875), 
and were followed in 1879 by the Gallia, fitted with three- 
crank compound engines, and in 1881 by the Servia. This 
huge vessel, like the other Cunarders about this period, 
was built and engined by Jlessra. J. and G. Thomson, of 
Clydebank. She was 478 feet long, 52 broad, 41 deep, 
and 8,500 tons; the engines were of the ordinary com- 
pound vertical three-crank type, the high-pressure 
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cylmder in the centre being of 72 inchea diameter, and 
each of the low-preaaure 100 inchea, with a etrolie of 
6 feet 6 inches. 

This vessel was practically the first of what may he 
called the Express Transatlantic Service, as, owing to 
the immense space required for the powerful machinery 
necessary for the high speed heginning to prevail, but 
little room was left for cargo. Another reason for the 
greater attention given to passenger traiKc was the large 
number of slow small-powered big-carrying modern cargo- 
boats commonly called " tramps," which were fiooding 
the freight market with tonnage and so cutting down rales. 

Although the tirst ateel vessel, and the first with a cellu- 
lar bottom in the Express Service, the Servla was not the 
first in the North Atlantic trade, that honour belonging 
to the Allan Liner Buenos Ayrean, built and engined by 
Denny, of Dumbarton, in 1879, and the ParUian, built by 
Napier in 1881. In 1882 another Cunavder, the steel 
Anmnia, also built by J. and G. Thomson, came out, and 
represented a new departure suggested by the builders, 
which was, in fact, a reaction against the then prevailing 
proportions of length to beam, which was generally 10 
or 11 to 1, In this craft these proportions were altered 
to about 8 to 1, the dimensions being 470 feet long, 
57:1: feet broad, 37^ feet deep, and 13,360 tons. The 
engines were almost of the same design and size as the 
SerrU's. 

Neither of these vessels attained the honour of the 
mnoh-prized " fastest record passage," and beyond the 
'%ct of the Auranla. having become noted for a serious 
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breakdown of machinery which ilisahled her for nionthe, 
they have not been famous. 

As may he siirmiBed by the number of vessels which 
about this time were being brought out by the Cuuard 
Line, they were endeavouring to gain the "premier posi- 
tion" on the Atlantic which they had now relinquished 
for over fifteen years ; and it is remarkable that it was 
by the purchase of a vessel from a competing company, 
wbieli had already beaten the record, that they at last 
succeeded in regaining it. This vessel was the magnifi- 
cent but ill-fated Oreson, which they purchased and first 
sailed June 7th, 1884, and which will be commented on 
later. Suffice it here to say, that after two short years 
of very successful working for the Cunard Line, and a 
short experimental service under the British Admiralty, 
during which she aiforded admirable experience, her 
career was suddenly terminated by colliding with an 
American wooden schooner off Fire Island, outside New 
York Bay, on March 11th, 1886. 

This memorable event startled the whole maritime 
world, and the usual alarming statements and prophecies 
about bulkheads once more became fast and furious ; but 
that the ingenuity and care of both ship-builders and 
ship-owners had not been thrown away, is shown very 
distinctly by the fact that the Cunard Line still retain 
their noted record of never having lost a passenger's 
life, whereas had the bulkhead division (which was 
identical with that first introduced by Messrs. Harland 
and Wolff) not been efficient and of sound workmanship, 
thus enabling her to be kept afloat for some hours, it is 
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more than probable that the loss of life would have been 
appalling. 

Up to the present the last vessels brought out by the 
Cunard Line to maintain the premier position, are the 
well-known Umbria, which first sailed October 31st, 1884, 
and the Etruha, on April 25th, 1885. They were of steel, 
500 feet lonR, 57^ feet broad, 41 feet deep, and 13,300 
tons. They were built by the firm of John Elder and Co., 
then reconstituted under the name of the Fairfield Ship- 
building and Engineering Co., which bad also built the 
Oregon, whose satisfactory performances had no doubt 
led to the placing of the order with them; and it is 
worthy of notice that these were the first vessels actually 
built for the line which succeeded in making the fastest 
record passage in recent times. 

Following the usual Cunard custom, there were no 
pronounced innovations upon the Oregon, the ontline of 
rig being simply modified to correspond with the usual 
appearance of the fleet, and notwithstanding that the 
triple engines were then being generally adopted, the 
machinery was of ordinary three-crank compound type, 
the diameter of the high-pressure cylinder being 71 
inches, and of each of the others, 105 inches, with a stroke 
of 6 feet. The boiler pressure was 110 lbs., the steam being 
generated in nine boilers having seventy-two furnaces, and 
consuming 320 tons per day, with 14,000 indicated horse- 
power which drove her at 19 knots per hour. These 
particulars and dimensions are interesting, as being in 
all probability the highest which will ever be reached in 
compound engines, owing to the ensuing introduction of the 
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" twin screws," which divide the power into two separate 
setaof machinery of considerably more than half the horse- 
power hitherto used, and also to the introduction of the 
triple expansion engine, which has rendered the com- 
ponnd now obsolete. Since their advent these handsome 
yeaseiR have been largely and deservedly well patronized, 
but have had to yield the palm to the former rivals of 
the Cunard Line, and as there is no finality in such 
affairs, and the line is eager to regain and hold the 
fantest record passage, " Faint murmurs of improvement 
come," so that man's daj-ing and constructive skill, in 
surmounting the difSculties and trials of advancing still 
further in the noble kindred sciences of naval architec- 
ture and marine engineering, is now being put to further 
test in producing new Cunardera.' . 

Following the inevitable laws of nature and the dio-'l 
tates of the great manipulator, Father Time, the pro- 
prietary of this great line, like its vessels, has bad to 
undergo change ; the first being the handing over of the 
private ownership from the founders, Cunard, Burns, 
and Maclver, in 1878, to a private company entitled 
" The Cunard Steamship Company, Limited," and 
registered on February 23rd, 1878, with a capital of 
i;2,000,000 in 20,000 shares of A'lOO each. This was 
changed again to a public company in 1880, the shares 
being eagerly taken up by the public. Some time after- 
wards, early in 1883, the Messrs. Maclver withdrew from 
the company, and the management was taken over by 
the directors, assisted hy a responsible manager and 

' See Appendii. 
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ofBciala under the diret't supervision of Mr. (now Sir) 
John Burns, the present chairman, under which n'pime 
it now remainB. 

Following the Cunard, the next great steamship 
effort to he noticed is the coram eneeraent of the onee 
famous Colhus Line, which was founded in the United 
States in 1848, to wrest, if possible, the trade from the 
English steamers. This line commenced its first sail- 
ing on April 27th, 1849, from New York for Liverpool, 
by despatching the Atlantic, one of four splendid wooden 
steamships, the others being named Arctic, Baltic, and 
Pacific, each of whiuh measured 282 feet long, 451 feet 
broad, and 3'2 feet deep, with a tonnage of 2,860 tons, built 
l-y William Brown, at New York. The machinery was 
constructeil by the Novelty Ironworks of the same place, 
and was uf tlie side-lever type, having cylinders 96 
inches diameter, and 9 feet stroke. The boilers, four 
in number, were arranged with two rows of furnaces, 
one above the other, and were fitted with vertical tubes 
2 incbew diameter. Steam was carried at 17 lbs. pres- 
sure on a consumption of about 85 tons per day. The 
paddles were 35i feet diameter, the average speed about 
12i knots per hour. Every effort which skill and science 
could command was put forth in the equipment of these 
vessels, tach costing over ±'100,000; but cost was con- 
sidered no object so long as they outstripped the beat 
performances of the Cunai-d vessels. In this they were 
successful, but linantially they were not, owing, no 
doubt, to the lavish expenditure, and in September, 
1654, they received a terrible blow in the loss of the 
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Arctic, which was ran into by a small French steamer 
named the Vesta, off Cape Baee in a dense fog, and sank 
with a loss of 322 lives, amongst whom were the wife, 
son, and daughter of Mr. Collins, the managing director 
and promoter of the line. 

About two years after this another great disaster befell 
them in the loss of the Pacific, which sailed from Liver- 
pool on June 29th, 1856, but as to her fate nothing was 
known, the brief and terrible sentence, " Never heard 
of," being the only tale of how a noble vessel and her 
living freight were suddenly engulfed in eternity. 
The last of the great wooden paddle-steamers, the Adriatic, 
brought out by the Collins Line, arrived in Liverpool 
in December, 1857, and was by far the finest and fastest 
vessel built up to that date. She was constructed by 
Steers, at New York, and was 355 feet long, by 50 feet 
broad, and 33 feet deep, her gross tonnage being 3,670. 
The machinery was constructed at the Novelty Iron- 
works, New York, and consisted of two oscillating cylin- 
ders each 100 inches diameter and 12 feet stroke, 
indicating 2,500 horse-power, with a boiler pressure of 
20 lbs., the paddles were 40 feet diameter, and at 17 
revolutions per minute gave a speed of 13 knots on a 
daily consumption of 85 to 90 tons. Upon the with- 
drawal of the Collins Line in Januarv, 1858, she was 
laid up, then sold to be put upon the service from Galway 
(Ireland), promoted in 1861 ; but the line being unsuc- 
cessful she was again laid up in Birkenhead, and after- 
wards sold to serve as a hulk in the west of Africa, where 
she still exists. The two remaining vessels, Atlantic and 
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Baltic, were converted into sailing-ships and were afloat 
until recent years, but have now disappeared. 

The continued success of the Cunard Line soon brought 
forth others anxious for a share of the great profits which 
were being reaped. In 1847 the Americans established 
a line to trade between New York and Bremen, touching 
at Cowes in the Isle of Wight : it was called the Ocean 
Steam Navigation Company, and contracted to carry the 
United States mails twice a month. It lasted, however, 
only a few years, being very unsuccessful. 

In 1848 the Americans formed another line of vessels 
to ply from New York to Havre, touching at Southamp- 
ton, under the name of the New York and Havre Steam 
Navigation Company. They commenced running in 
1850, with a large subsidy from the United States 
Government for carrying the mails. The vessels of this 
line were also very unfortunate, two of them having been 
lost within twelve months, a misfortune which caused 
the company to be dissolved some time afterwards. 



CHAPTER III. 

pTHE INMAN, AKCHOR. AND ALLAN LINES. 

JtrsT ten years after the foundation of the Cunard Line 
(namely in 1850), another of the great lines made a small 
beginning, but with an entirely different type of vessels 
from the form then existing. This was the now well- 
known Inman Line, and was announced in the papers 
by the following advertisement in the "Liverpool Mer- 
cury," Dee. 6th, 1850 : 

"Steam coiRinunicatiiin helireen Liverpool and Pliila- 
delphia. — The powerful screw steamship City of Olasgow, 
E. E. Matthews, late of the Great Western, Commander, 
1,610 tons, 350 horse-powerj is intended to sail as 
under : 

" From Livei-pooJ. — Wednesday, 11 Dec; Wednesday, 
12 Feb., 1851. From Philadelphia.— Thmsday, 16 Jan., 
1851; Thursday, 13 March. 

" This vessel is well known from her successful voyages 
between Glasgow and New York, and has ample state- 
room accommodation for about 1'20 first and second cabin 
passengers, no steerage passengers taken. 

" Bales of Pasmige.—From Liverpool.— Ui Cabin, 22 
guineas; dad Cabin, 13 guineas. From Philadelphia. — 
l8t Cabin, 100 doHars; 2nd Cabin, 60 dollars. 

" These rates include provisions and steward's fee, but 
not wines or liquors, which can be had on board. 
^_ "Ratcx of Fn-i'iht.-From Licerponl ~X.-i per ton 
^Hjueaeuremeut. From Phitfidelphia.— According to agree- 
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"PaBseiigers and shippers will find Philadelphia the 
most central port, possesaiog railway communication in 
a few hoiira and at trifling expense to New York for the 
North ; being also on the main line from the North 
through Baltimore to Washington and the Southern 
States, and the great central railway (now open to within 
80 miles of Pittsburg on the Ohio) forms the shortest 
and most direct route to the Western States. All goods 
sent to the agents in Philadelphia will be forwarded with 
economy and despatch. 

"For further particulars apply in Philadelphia and 
New York to Richardson, Watson and Co. ; in Belfast, 
to Richardson, Brothers and Co. ; in Glasgow to Patrick 
Henderson and Co., and in Liverpool to 

" Richardson, Brothebs and Co., 
" 12 and 13, Tower Buildings, 

" Liverpool." M 

This service was founded by Mr. William Inman, ol, 
Liverpool, in conjunction with the firm of Richardson 
BrotherB, of the same place, the intention being to trade 
between Philadelphia and Liverpool. Their first steamers 
were the City of Glasgow ' and City of Manchester, the 
former, which was originally built for trade between 
Glasgow and New York, was described as follows by the 
" Glasgow Courier." 1 

" A NEW Atlantic Steamer, 
" Our citizens will shortly have the gratification of 
witnessing the starting from the Broomielaw of the first 
ship of a line of magnificent steamships to sail direct 
between Glasgow and New York. The honour of this 
undertaking ia due to the enterprise of our townsmen, 

' Tbe City of G-IasgOW was afterwards lost in the Black Seft 
with all hands, but wae not then ia the Atlantic trade, eo is omitted 
table of loBsee. 
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Messrs, Tod and M'Giegor, who have already their first 
vessel in a state of considerable forwardness, and is ex- 
pected to be ready (or launching from the stocks by the 
end of February. 

" The City of Glasgow, for such is to be the distinguish- 
ing name of the splendid steamship now rapidly approach- 
ing completion in Messrs. Tod and M'Gregor's yard, is 
built of iron, and is of imposing dimensions, although 
her beauty and symmetry apparently detract from her 
real magnitude. Hhe ia a three-decker, of about 1,600 
tons measurement over all, and is to be propelled by a 
screw 13 feet in diameter and 18 feet pitch, which is to 
be worked by two lever beam-engines of 350 horse-power. 
The machinery, etc., will all be placed so low as to leave 
the sweep of the decks clear without encumbrance. The 
spar-deck will form a magnificent promenade in fine 
weather, and in foul vreather the main-deck affords 
ample space for recreation, perfectly lighted and venti- 
lated, and protected from rain or spray. The total length 
of the main-deck is 237 feet, and the breadth 34 feet. 
On each side are ranged the state-rooms, leaving 16 feet 
clear in the centre. The height between decks is 7 feet. 

" The accommodation for each class of passengers is 
admirable and most complete. She will carry 52 cabin, 
or tii'st-class, passengers, 85 second-class, and 400 steer- 
age emigrants. The crew, including officers, engineers, 
firemen, stewards, sailors etc., will probably number 
about 70, so that she will carry a total living cargo of 
upwards of 600. Two of the state-rooms for first-class 
passengers have four berths in each, all the others have 
only two. The state-rooms for aecond-ciasa passengers 
have fom- and eight bertha iu each. The state-rooms 
for ladies are so capacious that they may be used as 
Bitting-rooms, should they choose to retire from the 
main-cabin. The latter is an apartment of noble dimen- 
sions, and will be elegantly fitted up, and furnished with 
u well-assorted library. The walls will be decorated 
with panellings representing views of places of interest 
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on both sides of the Atlantic. One room is being fitted 
up as an apothecary's shop, from which the surgeon will 
dispense his medicines. Near this is the bath-room, 
with apparatus for pumping up the salt water from the 
Atlantic. In fact, nothing has been left undone which 
science and ingenuity can suggest to add to the comfort 
and convenience of the passengers. Nor has their safety 
been uncared for in the construction and fittinga of this 
noble ship. By means of live water-tight bulkheads the 
vessel is divided into six compartments, so that she 
would float although several of these divisions were filled. 
She will be furnished with six capacious lifeboats, having 
copper tanks under the seats to render them buoyant. 
Danger from fire has been Idiewise carefully guarded 
against. The lamps which light the state-cabins can 
only be opened by the officers of the ship ; and powerful 
pumps, to be worked by the engines, are supplied so as 
to extinguish at once any fire which might break out. 
In the bottom of the hold are placed iron tanks to con- 
tain 13,000 gallons of fresh water. There. will be ample 
storage for l.'iOO tons of goods. 

" In addition to the screw motive power the City of 
Glasgow is barque-rigged, and will carry an enormous 
press of canvas." 

The Oitjr of Glasgow and City of ManclieBter were built 
of iron, upon the Clyde, by Messrs. Tod and M'Gregor, 
and were 258 feet long, 3J^ feet broad, and 25 feet deep, 
and of 2,125 tons, and had overhead geared engines 
o 350 hotHe-power, constructed by the same (irm, with 
cylinders 71 inches diameter, and stroke of 6 feet, driving 
a two-bladed screw-propeller. Steam at 10 lbs. pressure 
was generated in three boilers having nine furnaces. With 
the advent of th ese vessels commen ccd th e long- waged war of 
paddle versus screw ocean steamers; so that although the 
iJreat Britain bad been previously in the trade, to the 
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Inman Line belongs the honour of having introduced 
the first auceeaafnl iron screw steamer, to which Com- 
pany's notice it was brought by Mc. Tod, of the firm 
that built the vessel. The first eailing was the City of 
Glasgow, which left Liverpool on December 11th, 1850, 
for Philadelphia, followed soon after by the City of Man- 
chester, City of PMladelphia, and others. In 1857 they 
commenced calling at New York, which proving a more 
suitable port, Philadelphia was given up. After this 
event the direct rivalry between this line and the Cunard 
commenced; the latter liaving by that time got rid of 
their old rival the Collins Line, now found another 
coming forward with a modern style of screw-steamship, 
to compete with them for a share of the enormous sub- 
sidies which were at that time in vogue. 

This rivalry soon bore good fruit aa far as the public 
were concerned, as each succeeding new vessel was 
always built to outstrip the performances of the other 
line's crack ship, aa well as to surpass it in the 
elegance of the fittings. 

In 1869 the Cunard Company, in the matter of speed, 
was eclipsed by the performances of the Inman steamer 
City of Brussels, which made a splendid run home of 
7 days, 22 hours, 3 minutes ; and as the first City of Paris 
had in 18(57 made the fastest outward passage, their rival 
bad to yield the palm. 

The first City of Paris was built and engined by Tod 
and M'Gregor of Glasgow in 1866, and was 3584 feet 
long, 40^ feet broad, and 26 feet deep, and of 2,875 tons, 
her engines being of the horizontal trunk type, with 
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^^M cylmdera of 89 inches diameter, and 3 feet 6 inches 
^H stroke, eonemning 105 tons per day, the speed being 12^ 

^^M knots per hour. This fine vessel was afterwards lost at 

^^H sea in March, 1B85, under the name of the Tonqnis. 

^^M The City of BruBBela, built by the same tirm, Wiia 

^H launched in 1869. She was 390 feet long, 40^ feet 

^^M broad, 27 feet deep, and of 3,7-17 tons. The engines 

^^M were horizontal direct-acting trunk engines with surface 

^^B condenser, having two cylinders each of 91 f inches 

^^M diameter, 4 feet stroke, and steam pressure of 30 lbs., 

^^M which propelled her at a speed of nearly 13 knots on a 

^^K consumption of 110 tons per day. 

^^M One of those important details which are so vital in 

^^1 the successful working of these great vessels was first 

^^^ adopted on this ship, namely the steam steering gear 

^^M which had recently been introduced and tested on the 

^^r Oreat Eastern. This valuable auxiliary was designed 

and successfully worked out by Mr. MacFarlane Gray 

of the famous Yaushall Foundry, Liverpool, owned by 

George Forrester and Co., which has since disappeared 

like some of the other great firms, such as Woods, 

Vernon, Jack, and others who have helped on the great 

civilizer of our day — the ocean steamship. 

The career of this famous vessel, the first to reduce 
the passage to under eight days, in December, 1869, de- 
serves notice, for she was the last of a type of steamship 
which was at this date much in vogue, having a long 
narrow wooden deckhouse with high bulwarks, giving but 
limited space to the passengers.' This was afterwards done 
' See deck plan eleamstip " China " for this arrangement, p. 84. 



54 THE ATLANTIC FEBHT. [CHiP. III. , 

away with in 1872, another deck being added and other 
extensive alterations made to enable her to compete ] 
with newer rivals which had come upon the scene. I 
Later, in 1876, the original engines and boilers were re- J 
moved and replaced by four-cylinder tandem compoand \ 
engines, and in the year 1877 she was the object ^ 
of attention, owing to a very long delay in arriving 
caused by the breakage of the shaft, as there were on 
board many Cathohc piigiima bound to Bome on the 
occasion of the jubilee of his Holiness Pius IX. I 

In 1883 hev career was suddenly ended by a collision 
with a steamer named the Kirby Hall, which cut into and . 
sank her in a dense fog, off the mouth of the Mersey, on 
January 7th, 188.S. 

Following the usual order of things, this famous vessel , 
was succeeded byoLhers to maintain the efBeieneyof the ' 
fleet. The City of Bichmond and other vessels were brought 
forward, and in 1875 the City of Berlin eouimeneed sail- 
ing. This fine vessel was built and engined by Messre. 
Caird, of Greenock ; she was 488^ feet long, 44^ feet 
broad, 34^ feet deep, and of 5,526 tons. The engines 
were of the two-cylinder compound two-crank vertical 
type, with cyUnders of 72 and 1*20 inches diameter, and 
stroke of 5 feet H inches, the boiler preaauri; being 
75 lbs., generated in twelve boilers having thirty-six fur- 
naces. The consumption per day was about 120 tons, 
and her average speed about 16 knots on the passages 
made o'ltward in September and homeward in October, 
1875. These were ilie fastest ever made up to that time, 
and were much commented upon, the record being 
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wrested from the newer rival, the White Star Line, 
which, commencing in 1871, had till then held the 
premier position. The first use of the "electric light" 
in this trade was made in this steamer, which was fitted 
with it in November, 1B79. In 1887 new triple expansion 
engines and boilers were supplied by Messrs. Laird, of Bir- 
kenhead, and forced draught on the Howden system fitted. 
After a period of six years, during which time other 
were bringing forward noble vessels to obtain the 
miich-prized "fastest passage," another beautiful vessel, 
the City of Kome, was launched for this line at Barrow on 
June 14th, 1881, and sailed on her first voyage from 
Liverpool, October 13th, 1881. This graceful vessel was 
the subject of much comment when being built, but 
the great expectations entertained were, however, not 
realized. The construction of the hull, beyond being 
esceptionally strong, calls for no comment. She was 
built of iron throughout, and was 546 feet long, 52J feet 
broad, and S7 feet deep, and of 13,500 tons ; three funnels 
were for the first time fitted, which being uniformly 
spaced with four masts, gave the vessel a noble appear- 
ance in conjunction with the graceful bow and general 
outline of the hull. For the machinery, which was also by 
the Barrow Company, the three-crank engine was adopted, 
but it differed from the other types in the fact that there 
were six cylinders, three high pressure, each 46 inches, 
and three low pressure, each 86 inches diameter, fitted 
tandem fashion, with a stroke of 6 feet. A great departure 
was made in the working of the slide-valves by means of 
spur-wheels, which geared the weigh-shaft (on which tlio 




% 



58 



THE ATLANTIC PBERY. 



[c, 



eccentrica were fitted) with the crank-shaft, and thus 
enabled the valve a to be fitted at the back of the 
cylinders. Hollow shafting was also fitted throughout, 
except for the propeller length. 

The boilera, which were of the usual type in iron, 
carrying 90 Iba. pressure, were eight in number, with 
forty-eight furnaces placed two and two in fore and aft 
line, which enabled a water-tight bulkhead to be fitted 
fore and aft on each side, so as to form the coal bimkera ; 
this excellent arrangement was, however, altogether 
altered, as well as other parts of the machinery, after 
she was returned to the builders, with a view of attnin- 
ing a speed more in accordance with the newer Atlantic 
vessels. After completion of these alterations, she was 
again put in the Express Service, under the auspices of 
the Anchor Line, in 18t)4, where she still continues. 

With the exception of the Oity of Chicago, bought to 
replace the Oity of Bnusels in 1883, no steamers were 
added to this line until the new n'gime. The Innian 
and Inter uational {noticed later) placed upon the service 
the now famous twin screw steel steamers City of New 
York (the third of that name, see p. 157), in March, 
1888, and City of Paris, in April, 1889. The intro- 
duction of these splendid ships to the Express Trans- 
atlantic Service, marks one of these epochs of complete 
transformation in type of vessel, which, as the yeara 
roll by, the demands of the public necessitate, and the 
advance of engineering science renders possible. In the 
deeign and construction of hull and machinery great 
advances were made, steel being very extensively used. 
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and following the idea of the LuiIJei-, Messis J and G 
Thnms n ^itit li 1 1th fl 1 t-ini « is il ] te I 1 o aa 




may be seen from the illustration, the most minute 
subdivision into water-tight compartments, effected by 
numerous transverse, and, for the Brst time, fore and aft 
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mid-line bulkheada. These were rendered practicable on 
account of the adoption, for the first time, in the Exprese 
Service, of the " twin screw " system of propulsion. 
Another great novelty was the adoption of the water 
chambers, to lessen the rolling in a sea-way. 

The general outline was somewhat after the handsome 
appearance of the City of Borne, there being three funnels 
and three pole-masts with bat little sail power, the in- 
troduction of the twin screws having evidently sounded 
the death-knell of nil the time-honoui-ed and romantic 
associations of the glistening sail and flowing sheet. 

The machinery consisted of two separate (port tind 
starboard) sets of three-crank triple engines possessing 
all the latest improvements ; the boilers being fitted with 
forced draught on the closed stokehole system, and 
carrying 150 lbs. pressure.' One of the most marked 
innovations which deserves notice was the new arrange- 
ment of the rudder ; this, unlike the usual type, had no 
part above the water-line, although the hull was eo out- 
lined or built as to look ns if there were, but in this case 
the rudder proper only reached to a foot or two below 
the water-line, having the stock passing through a 
water-tight stuffing-box into a compartment in the run, 
in which a poM*erful steering gear was placed. This, like 
all the other auxiliary machines on board, was worked 
upon Brown's hydraulic system, which was hitherto 
entirely unknown in this trade. 

The first of these fleet argosies was the Oity of New 



' Howden's Bystem of forced draught liaa 
Bteamehip " City of Fans " in 189L 
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York, which came out in 1888, and was followed in^l889 
by the Oity of Paris; the splendid runs of the latter soon 
brought them to the front rank, and in May, 1889, the 
honour of being the first to reduce the ^laesage to below 
six days fell to the City of Paris. 

Public attention was much turned to this vessel early 
in 1890, owing to an accident of exception a! mag- 
nitude, which occurred to the machinery on March, 
■25th, 1890, when nearing the Irish coast on a homeward 
i-un; this, as is now well known, consisted in the com- 
plete wrecking of the starboard engine, cansed by the 
breakage of the shaft at the tube mouth. Until this 
mishap it was generally assumed that total disablement 
and flooding of both port and starboard machinery was 
almost impossible, and certainly most unlikely, but like 
other calculations of man's extensive but nevertheless 
limited foresight, it was found not to be infallible. 
Portions of the wrecked engine damaged the mid line 
bulkhead, allowing the water, which had, owing to the 
breakage of the sea connections, filled one engine-room, 
to flow freely into the other. Although completely 
disabling the ship, the breakdown caused no injury to 
life or limb, and at no time was there any danger of 
foundering or other fatal accident, for she floated quite 
safely until towed into Queenstown harbour, whence, after 
a short detention occupied in closing the wrecked a&a. con- 
nections and pumping out the water, she proceeded under 
her own steam to Liverpool ; a fact which once and for 
ever ought to prove that bulkheads, when properly ar- 
ranged and constructed, will effectually prevent sinking. 
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Since the advent of these two gi-eat " Cities " the Inman 
and International have rested on their laurels, although 
they also have yielded the palm of the fastest passage to 
their former rivals as will be recorded later. 

Like that of the Cuuard Company the proprietary of the 
Inman Line has undergone changes. It passed first from 
the private ownership of its energetic founder, Mr. William 
Inman, to a private limited company in 1875, which after- 
wards, in September, 1886, endeavoured unsuccessfully 
to raise additional capital by the public issue of del»en- 
tures. The wholeorganization and fleet was thenpurchasc-d 
by the International Navigation Company of the United 
States, better known aa the Bed Star Line, and the entire 
management altogether passed from the well-known name 
of Inman to that of Messrs. Eichardson, Spence and Co., 
who now continue it under the name of the Inman and 
International Company, Limited. 

In 1851 a line was formed in Glasgow to trade between 
that port and New York City; under the name of The 
Glasgow and New York Steam-packet Company. The first 
steamer, the Glasgow, sailed in 1851, and was followed by 
theNew York and Edinburgh. The line was fairly successful 
until 185S, when the New York was lost, which proved the 
first step down wards, for soou afterwards the other steamers 
were sold, and the line was broken up in 1859. 

The first successful line from Glasgow was that known 
as the Anchor Line, in 1856, This line, under the 
management of Messrs. Handyside and Henderson, com- 
menced by despatching the steamer Tempest to New York. 
This trade was, however, only carried on as a secondary 
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one to their Mediterraueaii trade uutil 18ti3, when they 
commenced with large steamers, the firat two being named 
the Britannia and Caledonia. The trade increased no 
rapidly that it was soon found necessary to commence 
weekly sailings. The recent additions to the Anchor 
fleet rank amoiigat the largest of the Atlantic vessels. 

One of the modern innovations introduced by this now 
extensive line was the carrying of dead meat by the dry 
air process of refrigerating. This was effected on board 
the S.S. Oircassia by means of machinery specially 
arranged and made by Messrs. Bell, Coleman and Co. 
The enonnous trade now carried on in this particular 
Berrice to every part of the world dates from this success- 
ful venture, which was made in March, 1879 ; the firat 
actual experiment was, however, that of the S.S. Strath- 
leven in the Australian trade, fitted towards the end of 
1878 by the same lirm of Bell, Coleman and Co. 

The nest expansion of the Transatlantic service which 
we must notice was designed to connect Canada with 
the mother country, and to this end a contract was 
(utered (in August, 1852) into by a firm in Liverpool, 
named MacKean, MacLasty and Lauiont, with the 
Canadian Government for an annual subsidy of £24,000. 
Early in 1853 the first steamer, Goneva, sailed from 
Liverpool for Quebec, and was followed by others named 
the Ottawa. Oleopatra, etc. The service lasted until late 
in 1854, when it came to an end through the Crimean 
war causing a demand for steamers as " troopers." 

After the termination of this Bervice, another was soon 
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afterwards created by Sir Hugh Allan, of Canada, in 
conjunction with his brothers in Glasgow, and, under the 
name of the Allan Line, still flouriehea. The flist vesssl 
was the Canadian, which sailed from Liverpool, on the 
20th September, 1864, for Quehec and Montreal ; this 
was an iron screw-propelled vessel built by Denny, of 
Dumbarton, 278 feet long, 34 feet broad, 24 feet deep, 
and of 1,873 tons, with inverted direct-acting screw 
engines by Tulloch and Denny, having cylinders 62 
intlies diameter, i.nil -i feet stroke, the boiler pressure 
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being 12 lbs. per square inch. Owing to this vessel and 
her sister, the Indian, being chartered by the Govern- 
ment, no further sailings took place untO April, 1856, 
when, under the name of the Montreal Ocean Steamship 
Company, an excellent service was commenced which 
has since been carried on regularly. 

Like the other great lines the Allan has kept con- 
tinuously adding to ils lleet, from time to time, and such 
well-known vessels ;ia the North American, Anglo-Saxon. 
Oircassian, Nova Scotian, Polynesian, Sarmatian, Jmve l^orne 
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the Canadian flag from time to time down to the hand- 
Bome steel Pariaian, which was hailt by Messra. R. Najner, 
on the Clyde, in 1880. She was 440 feet long, 46 feet 
broad, 33 feet deep, and of 5,365 tons. The engines, also 
by Napier, were compound three-cylinder three-crank 
type, the diameter of the high-pressure 60 inches, and of 
each of the low 85 inches, with a stroke of 5 feet, and 
boiler pressure of 80 lbs. Since the advent of this vessel 
many steamers of the cargo type have been added to the 
Allan Line to supply the demands of their estenaive 
eerviees spreading over the globe, but none for the 
express passenger trade, so that practically the Cana- 
dian mail and passenger service has not advanced since 
1881. In 1888 a contract was entered into by the 
Orient Line, of London, with the Canadian Govern- 
ment, to commence a superior service with a guaranteed 
mean speed of 18 knots ; this, however, has fallen 
through. Unlike the other lines the proprietary of this 
Company has undergone no change, but still remains 
a private concern, being about the only private Atlantic 
steamship line left. That the Canadian Government is 
etill determined not to rest content is evident by the 
rumours occasionally heard of a high-speed service, the 
latest, in March, 1891, being, that a few influential gentle- 
men are promoting a high-speed service to be placed 
under the management of the Allan Line. 






In 1857 a line was organized to trade between Galway 
(Ireland) and St. John's, Newfoundland, the shortest 
ocean route between this country and America ; it com- 
menced in Jime, 1858, with a subsidy from the Govern- 
ment for carrying the mails. As the steamers were not 
up to the standard as regards speed and power, the 
service was conducted with great irregularity and was 
eventually given up in 1861. 

In August, 1863, a hne was commenced from Liver- 
pool, making Galway the final port of call, with a subsidy 
from Government of J;75,000 per annum; it lasted, 
however, only a short time, being iinally given up in 
January, 1864. 

In 1863 the next line was established by some Liver- 
pool merchants with three steamers named the Louisiana,' 
Virginia, and Pennsylvaiiia, under the name of the 
National Steam Navigation Company, but it was not 
until the latter end of 1864 — when the Company was re- 
organized under the name of the National Steamship 
Company — that this line became a paying one. Since 
that period it has carried on a regular trade, but its 
performances have not proved remarkable, for, although 
' AfterwardB called the Holland (see nest p 
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the veeaela are large and strongly built, they are ex- 
tremely Blow. Notwithstanding that their vessels do not 
rank among tlie awift class, they have been fairly suc- 
cessful, and have earned large numbers of steerage 
passengers. Besides their Liverpool and New York 
trade, vessels of this line also sail from London to New- 
York at regular intervals. 

To this line belongs the honour of having first intro- 
duced the compound engines to the Atlantic trade, the 
Holland having had her original engines compounded io 
1869, by Messrs. J. Jack and Co., of Liverpool, by the 
addition of a high-pressure cylinder 46 inches dia- 
meter, placed tandem fashion on the top of each of the 
original low-pressure cylinders, which were 86 inches 
diameter, the stroke being 4 feet, and boiler pressure 
60 lbs. 

The most remarkable vessel of recent years placed 
upon the Atlantic was brought out by this Company, 
namely, the high-speed America of 432 feet long, 51i feet 
broad, 36 feet deep, and .T,ii'28 tons. She was designed 
and built of steel, by Messrs. J. and G. Thomson, on 
their altered proportions; the engines, also by the same 
firm, were of the usual three-cylinder compound three- 
crank type, the high-pressure diameter being 63 inches, 
and each of the low-preseure 91 inches, with a stroke of 
5h feet, and boiler pressure 05 lbs. The advent of this 
vessel was much commented upon, owing to the new 
departure she represented, as the Company bad hitherto 
specially refrained from the Express Service. A dis- 
tinctive new feature in her arrangements was a hand- 
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some dome over the saloon, which gives it an airy and 
lofty appearance. It has since been imitated in the 
Inman City of New York and City of Paris (see p. 165). 

The America being driven at a very high speed on con- 
siderably less consumption, namely 190 tons per day, 
than the other " record breakers," soon took front rank. 
Her general appearance differed from the then prevail- 
ing type, there being only two masts and two very lofty 
elliptic funnels. Notwithstanding that she succeeded 
in breaking the record in June, 1884, by a passage home- 
ward of 6 days, 14 hours, 18 minutes, she was sold in 
1886 to the Italian Government, owing to an alteration 
having been effected in the management of the Company, 
which felt reluctant to enter into such an expensive and 
restless competition. 

Just three years after the National Line commenced, 
the managers of one of the then noted fleet of emigrant 
sailing vessels known as the Black Star Line, seeing that 
the steamships were drawing all the passenger trade, 
inaugurated the now well-laiowu Guion Line, the 
founders being Messrs. Williams and Guion, the former 
representing the line in New York, and the latter 
in Liverpool. They commenced in 1860, the first vessel 
being named the Manhattan, an iron acrew-propelled 
vessel, 335 feet long, 424 feet broad, '28 feet deep, and 
of 2,869 tons, having low pressure mverted direct- 
acting surface-condensing engines, with cylinders 60 
inches diameter, and 3J: feet stroke. This vessel and 
her machinery were built by Messrs, Palmer, at Jarrow 
on the Tyne, and was followed by the Mimiesota, Nevada, 
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Idaho, and others ; and later on, in 1870, by tba^ 
now well-known Wyoming and WisconBin, iron vesseUj'l 
built and tngined by Messrs. Palnier, each being 8661 
feet long, 43^ feet broad, 34 feet deep, and of 3,233 tona. 
The engines were amongst the first compound type 
in the Atlantic trade, with one vertical high-pressure 
cylinder 60 inches diameter, and one double trunk 
horizontal low-pressure of 120 inches diameter, both 
working on the same crank, the stroke being 3A feet, 
and haTing Corliss valves ; these engines and original J 
boilers, carrying 70 lbs, pressure, are still at work ind 
1892. 

Some time afterwards, in 1872, two strange vessels^ 
named the Montana and Dakota, of entirely different de-<a 
sign, both in hull and machinery, from the then existingj 
type of Atlantic steamers, were brought out. Theirdimen-J 
sions were 400^ feet long, 43^ feet broad, 40J feet c 
the engines were compound,' one high-pressure, workinga 
inverted, of 60 inches diameter, on a forward crank, and] 
two low-pressure, working horizontal, on after crank, 
each 113 inches diameter, with a stroke of 3J feet»^ 
and having Corliss valves. The first boilers (carrying;!! 
100 lbs.) of the Montana were constructed on the prin-« 
ciple of a series of cross tubes, 15 inches diameter, buij 
these failed with loss of life, and were replaced by ordi-f 
nary tubular boilers, carrying 80 lbs., before she com-l 
menced sailing. Although specially built to lead the I 
van on the Atlantic highway, neither of these v 
eneceeded in "breaking the record," and were bothf 
' See iHuBtration in the cbapier on macliinery. 
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afterwards wreeked, tbe Dakota in May, 1877, and the 
Montana in March, 1880, at places on the Welsh coast 
within a few miles of each other. After an interval of seven 
yeai'6 another splendid vessel, the Arizona, was brought 
forward by the Guion Line. She was of iron, built and 
engined by Messrs. John Elder and Co., Glasgow, and 
measured 450 feet long, 45| feet broad, 35| feet deep, 
and 5,16-i tons, Her machinery was of completely new 
design to this trade, being compoimd with three crank- 
shafts, each having one cylinder, the high-pressure, of 63 
inches diameter, being in the centre, and the low-pressures 
each of 90 inches, with a stroke of 5^ feet. There 
were seven boilers carrying 90 lbs. pressure and having 
thirty- nine furnaces; the consumption per day averaging 
125 tons, Of about 25 per cent, more tiian the fastest 
vessels, Britannic and Qermanic, then existing;. These 
she succeeded in surpassing by making the fastest out- 
ward passage in May, 1880, and homeward in July, 
1879.' The general design, excepting machinery, was 
simply a copy of these two noted vessels, as have 
been all the other fine vessels since brought out by the 
various Lines. 

Soon after the Arizona had become noted for her rapid 
passages, this line vessel became more famous by perform- 
ing a feat hitherto thought impossible, namely, running 
full speed into a huge iceberg and then returning to port 
to tell the tale ; this remarkable episode occurred in the 
month of November, 1879, on a homeward passage, and 
resulted in her putting into St. John's, Newfoundland, 
' This hae eince lieeu revereeO, tee p. 90. 





74 



THE ATI.ASTIO FEHBY. 



[CI 



with her bow completely smashed and crumpled 
almost to the collision bulkhead, which did good service 
by remaining intact. Beyond the delay and the heavy cost 
of rebuilding a new bow, this mishap caused no injury 
to the vessel or the line, but, on the contrary, so proved 
the excellent construction of the hull that she has since 
continued to be well patronized. 

In consequence of the success of the Arizona, another 
iron steamer, the Alaska, built by the same firm, of 
simitar type, but of somewhat larger dimensions and 
machinery, was put into commission early in 1883, and 
under the pseudonym of the "Atlantic greyhound" at 
once became famous by making the "fastest passage," 
and eventually became the first to reduce the passage 
to less than seven daj's in June, 1882. 

The last vessel to be added to the Guion fleet was the 
Oregon (already briefly noticed in the Cunard Line) ; this 
magnificent vessel, which first sailed under the Guion 
flag, was of iron, and was built and engined by Meaars. 
Elder on the same design as the two preceding vessels, 
but of increased size, her dimensions being 500 feet long, 
54 feet broad, 40 feet deep, and 7,375 tons. The com- 
pound engines were magnificent specimens of marine 
engineering ; they consisted of one high-pressure cylinder 
70 inches diameter, placed in the centre, and two low- 
pressure, each 104 inches diameter, with 6 feet stroke, 
the boiler pressure being 110 lbs. and consumption about 
310 tons per day. Only a brief time elapsed after the 
first voyage, on which she sailed, on October 7th, 1883, 
before she became noted for her passages, and eventually, 
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in August, 1884, reduced the time of crossing the Atlantic 
to less than 6^ days. Notwithstanding her magnificent 
performance with the " red capped '* funnel, she was, 
*or financial reasons, transferred to the Cunard Line 
in June, 1884, and, as already related, was sunk by a 
collision. 

After many years of successful and satisfactory 
working under the original founders, the organization 
was turned into a private limited company in 1888, and 
after the death of Mr. S. B. Guion, which occurred in 
December, 1885, was changed into a public one in the 
November of 1886, under the name of " The Liverpool 
and Great Western Steamship Company, Limited.'' 






WHITE BTAR LIN£. 

OwiHa to the long period which elapsed after the 
formation of the Gaiou Line, it was thought that the 
Transatlantic trade had ceased to be a further field 
for extension, but in 1870 this illusion was dispelled by 
the formation of the Oceanic Steam Navigation Company, 
Limited, better known as the White Star Line, which 
now stands pre-eminently at the head of the great steam- 
I .ship companies of the globe. It was announced by the 
following advertieement from the " Liverpool Daily 
' March 1, 1871, in which it may be noticed some 
fof the names formerly used by the Collins Line were 
roposed though they were not adopted. 



"M'^HiTE Star Like, Oceanic Steam Navigatios 
Company, Limited. 

" The new first-class full-powered screw steamships 
(Oceanic, Baltic, Atlantic, Pacific,' Arctic,' Adriatic. 

" Sailing on Thursdays from Liveriiool, and calling 
t Queenatown on Fridays to embark passengers. 
"Will sail as under for New York, via Queenstowu. 

• These names were not adoiited, tliose of Eepublic imJ Celtic 
ing substituted for tliem. 
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Oceanic, 4,500 tons, 3,000 horse-power, CaptaiQ Digby ' 
Murray, to sail to-morrow, Thursday, March 2nd, 1871. 

" These Bteamships have been designed to afford the 
very best accommodation to all classes of passengers, 
and are expected to accomplish quick and regular paa- 
sagea between this country and America. teiO'' 

" The state-fooms, with saloon and smoking-roomBjT 
are placed amidships, and cabin passengers are thus re-L 
moved from the noise and motion experienced at the after! ■ 
part of the vessel. 

"Passengers are booked to all parts of the States, I 
Canada, and Newfoundland, Nova Scotia, India, etc., 
moderate through rates. A surgeon and stewardes^l 
carried on each ship. Drafts issued at New York fctfij 
sums not exceeding £10, free. 

"Parcels will be received at the Company's offices'! 
until a P.M. of the day before sailing. 

■."Bills of lading to be had from Messrs. Benson and- 1 
Holme, and Mawdsley and Son. Shipping notes at thtfc 
Company's office. Loading berth, S.W. corner Bramle^ 
Moore Dock. 

"Saloon passage, £18 18s. and £16 16g. ; retui 
ticket, 27 guineas. Steerage as low as by any oth^J 
first-class line. 

" Rates of freight, etc., may be obtained by applying to^ 
J. H. Sparks, at the Company's offices, 19, BroEidwayJ 
New York ; iji Belfast, to Samuel Gowan and Co.,^ 
4, Corporation Street, or to 

"IsMAY, Imbie and Co., 
" 7, East India Avenue, or 10, Water Street, 

" London, E.C., Liverpool."'! 

This Company, like some of the others on the Atlantic, J 
was an offshoot of one of the sailing clipper lines of;| 
former years, namely the " White Star." 

This sailing fleet having come under the managemeat; 1 
of Mr. T. H. Ismay in 1867, and he having already had T 
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Bome experience of Bteamsbips a.s director of the 
National Line, already noticed, conceived the idea of 
establishing a first-class passenger line across the 
Atlantic with a fleet of steamers in every way superior to 
anything then in existence, a scheme which was by this 
time ripe for carrying out, owing to tha radical improve- 
ments in design of hull and interior arrangements which 
were by this time being brougbt forward, mainly by 
Messrs. Harland and Wolff, of Belfast. 

Being substantially supported by several influential 
sbippinj^ men, Mr. Ismaj', in 1869, entered into negotia- 
tions with the Belfast firm to build steamers of the 
latest and most modern type, and in 1870 he was joined 
by Mr. William Imrie, who had been previously a fellow 
apprentice of his. 

In February, 1871, tbeir first steamer, the famous 
Oceanic first appeared upon the Mersey from Belfast ; her 
dimensions being 420 feet long, 41 feet broad, 31 feet 
deep, and her capacity 3,G01 tons. 

This vessel will long be remembered as the pioneer 
of those improvements which, since her advent, have 
made travelling by ocean steamers so thoroughly com- 
fortable and luxurious. The curiosity of every one con- 
nected with nautical matters was thoroughly aroused by 
the way in wliich the then existing theories and designs 
of steamships were in tbis new craft set aside. Instead 
of the usual high bulwarks and narrow wooden deck- 
houses, another iron deck was added, with open iron rail- 
ings for bulwarks, so as to allow the water to come and go 
on deck ; the saloon was placed amidships, and extended 
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thi3 entire width of the vessel ; both forward and aft of 
tlie saloon the numeroue state-rooms were arranged 




alons both sides, and as all the aide lights were about 
twice as large as any previously fitted to Atlantic 
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Bteaniers, the light and airy appearance of the interior 
80011 took the attention of Atlantic passengers. The 




engines also were objects of much attention ; they were 
■(jtupound four cylinders, with two high -pressure, 
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41 inches diameter, and two low-presBure, each 78 
inches, working on two cranks with a stroke of 6 
feet, 80 that each engine (forward and aft) formed 
a. complete engine in itaelf, thus forming a double 
resource in case of breakdown ; steam at 65 lbs. pres- 
Bure was generated in twelve boilers having twenty-four 
furnaces, and consuming about 65 tons per day with an 
average speed of 14 i knots. These engines, which were by 
Maudslay, Sons, and Field, London, like the vessel her- 
self soon satisfied the doubts of all, and allayed the 
fears of those old "salts" who so confidently declared 
her to be nnfit to face the heavy weather of the Atlantic. 
The Oceanic was followed by other vessels of the same 
type, and as the service was conducted with great 
regularity and unprecedented speed they soon became 
famous. 

In 1872 these vessels made the fastest passage outward 
and homeward, and in 1874 and 1875 two of the most re- 
markably successful steamers ever built were brought out, 
namely, the Britannic and Germanic ; each was 455 feet 
lonfi, 45 feet broad, 33f feet deep, and of 5,004 tons, and 
was built of iron by Messrs. Harlaiid and Wolff. The 
engines, by Maudslay, Sons, and Field, were two crank 
compound, tandem type, similar to those of the Oceanic, the 
high-pressure cylinders being each 48 inches diameter, 
and the low each 83 niches, with a stroke of 5 feet. Steam 
at 75 lbs. pressure was generated in eight double-ended 
boilers, having thirty-two furnaces, and the consumption 
averaged about 110 tons jjet day, with a speed slightly 
over 16 knots. These vessels were the first to reduce 
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the passage to less than 7* days: their splendid per- 
formances hare attraeted world-wide anention, and al- 
though they are now eighteen years old. they still retain 
their place on the Express Transatlantic Service, sailing 
every fourth week from each port, and having the original 
engines and boUers. 

Many comments have from time to time b^n made by 
the scientific and shipping press upon the performances 
of these twin vessels, which since their advent have been 
the basis for the design and arrangements of all the 
successful passenger steamers since built for any trade. 

Commenting upon their excellent doings, " The Engi- 
neer " of October 31st, 1884, one of the leading scientific 
papers, contains the following article, which is interesting, 
as showing the cost of high speed : 

*• Old and Xeir Atlantic Steamers, — In June of last year 
we gave some interesting particulars of the relative per- 
formance of the Alaska, Servia. and Britannic, showing 
the results given by each steamer after crossing the 
Atlantic almost in company with each other. 

** During the present month the Britannic has again 
been crossing about the same time with the two latest 
additions to the Atlantic fleets, namely, the Oregon and 
America, and gives us another opportunity of analysing 
the relative merits of the ' Old and New Atlantic 
Steamers.' 

** The Oregon and America both left New York on 
Wednesday, the 8th of October, and both arrived at 
Queeristown on the 15th following, the Oregon running a 
(listance of 2,819 knots, occupying 6 days, 12 hours, 37 
minutes, which gives a speed of 18*01 knots per hour ; 
the America running a distance of 2,777 knots, occupying 
(3 dayH, 17 hours, 43 minutes, a speed of 17*14 knots ; the 
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Britannic left New York on October 11th, and avrived at 
Queenstowii on October 19th, after ranning a distance 
of 2,85"2 knots in 7 days, 12 hours, 17 minutes, which 
gives a mean average speed of 15'85 knots, thus occu- 
pying, say, one day longer than the Oregon, and about 
18^ hours longer than the America. 

"By these figures it will be seen that in a period of ten 
years a gain of one tiay has been obtained in crossing the 
Atlantic ; and aesuming that the consumption of each 
ship was, respectively, 265, 185, and 100 tons per day, 
to gain this one day the Oregon burned about 1,656 tons, 
and the America about 1,174 tons on the passage home, 
whereas the Britannic burned only 750 tons. 

" If we then consider that, in the case of the steamer 
Oregon, it was necessary to biu-n 906 tons to gain 
24 hours, and in the case of the America, 424 tons to 
gain 18i hours on the Britannic, it may well be asked, 
' Do the New steamers yield the same efficiency aa the 
Old?' 

" Looking at the wonderful performances of the 
Britannic, and her sister ship the Germanic, during the 
past ten years, it seems as if they yet could be made to 
compare with the newer rivals in speed by increasing the 
power of their machinery in but a moderate degree, aa it 
is plainly evident that their superior model aerves them 
in good stead; and, considering that the Britannia's last 
homeward passage is (if we are not mistaken) the fastest 
she ever made, the strength of hull would be amply suffi- 
cient to allow of tlie increased power being supplied, 
which the extensive use of steel would permit, to suit the 
existing portions of the ship. 

"When, then (as we etated in our former article), the 
boilers of Iheae steamers require renewal, it should, in 
our opinion, be seriously weighed, whether or not it is 
advisable to replace the existing machinery {excellent 
though it bf) with either triple expansion or ordinary 
compound engines of such power as to increase the speed 
to 18 knots. 
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AHfiiii, on September 6th, 1890, the " Liverpool Journal 
of Commerce" eontained the following further history of 
their doings in an article headed : 

^k "An Unprecedented Eecobd — thb Britannic. 

^r- " We have on previous occasions drawn attention to 
^be singular performances of many of the White Star 
Company's vessels. We say ' singular ' because the re- 
sults attained are absolutely without parallel in the his- 
tory of steam shipping. We could mention many fine 
ocean steamers belonging to the various companies which 
still do good work after some ten or fifteen years' service, 
but it is always the case that such vessels are relegated 
to the less important routes owing to their inability to 
maintain the requisite speed. In fact, taking the aver- 
age experience with ocean steamers, it is found that in ten 
—Or twelve years' time they become obsolete, and it is 
iBually a question of re-engineering and re-boilering 
liem, or selling them out of the fleet. Looked at, then, 
,,11 the light of the average steamship capability, the 
record of some of the earlier White Star Company's 
veseela is simply marvellous, and, as we say, altogether 
without precedent. We have before iis the log of the 

Er mail steamer Britannic, which arrived in the 
. Thursday evening, September 4th, from New 
le left New York at S).35 p.m. (Greenwich mean 
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time) on Wednesday in last week, and arrived at Queens- 
town at 4.30 a.m. on Thursday, the 4th instant, thus 
completing her 318th Transatlantic passage in 7 days, 
6 hours, 55 minutes, the fastest time she has yet made- 
The following is her log ; 
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. 292 


kuota 
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. 37-2 
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. 377 
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„ 31 . 


. 370 
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Sept 1 . 


. 370 
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2 . 


. 377 
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3 . 


. 887 






— — ■ 


. 261 




to Queenstowi 



Total . 2,812 knots, 
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or an average speed of 16'08 knots per hoiiv. Fine 
weather prevailed during the passage. The Britannic's 
previous best performance was in March, 1888, when she 
crossed from Sandy Hook to Queenstown in 7 days, 
9 hours, 30 minutes, which was regarded as auflJeiently 
remarkable. But when it is rememhered that this high 
speed, averaging over 16 knots per hour tliroughout, or 
nearly 19 statute miles, is obtained in a ship of over 
sixteen years old, with her original compound i^ngines 
and boilers, on a small coal consumption, and with 
her large carrymg capacity, it will be seen that the 
Britannic has been so constructed as to give results un- 
attainable with the fastest ships of the present daj', and 
actually increases in speed as she grows older, reversing 
the usual experience. It is worthy of mention that 
in ten voyages performed during 1888 the Britannic 
averaged 7 days, 15 hours, 57 minutes, whilst her sister 
ship, the Germanic, during 1889 made thirteen voyages 
averaging 7 days, 15 hours, 21 minutes, showing a 
wonderful imiformity in bhe speed of these twin vesaela, 
The Britannic and Germanic were built in 1874. by 
rs. Harland and Wolff, Belfast, and engined by 
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Messrs. Maudslay, Sous, and Field, London, the engines 
being a remariiably fine set of tandem compounds. The 
question may he asked to what do we attribute the mag- 
nificent performances of these vessels '? We can only say 
that, in our opinion, a very great deal is to be credited to 
tlie shape of the hull. When any of our great liners are 
in dry dock we make it a point to inspect them, and 
compare the different lines. Anyone who has done this, 
and compared the Britannic with other crack boats, can- 
not have failed to notice very great differences. The 
extreme fineness of entrance, the absence of forefoot, the 
long and full midship section, and the graceful run aft 
are features of these boats more pronounced than in 
most others. Again, a glance at the proportions of these 
boats and the results achieved prove the soundness of 
Seott-Eusaells' theory that to obtain speed we must have 
great relative length. These points in the design of the 
hull have been so carefully and judiciously considered by 
the talented designer of the White Star boats, Sir E. J. 
Harland, with the result that they are among the most 
economical as regards coal consumption of any vessels 
on the Atlantic. Of course we can put, as is sometimes 
done, unlimited power into a vessel and drive her. This, 
is, however, not scientific, and therefore not commer- 
cially successful. In the machinery of these vessels 
there is nothing very special, except that nt the date of 
its construction it represented the best marine practice. 
Those who believe in ' good iron ' for ships and engines 
can certainly point to the 0«riiianic and Britannic as an 
instance in point. Another very important factor has 
been the splendid workmanship put into the^e vessels, 
and another equally important factor is thnt the 
owners have a name for keepiug their vessels in the 
highest state of efficiency, no expense being spared to 
this end. Lastly, Messrs. Ismay, Imrie, and (Jo., entrust 
their splendid vessels only to the very best men, as cap- 
tains, engineers, and officers, that they can procure. 
Nothing except faithful service rendored, work liomotly 
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anil Ciirefully performed, could achieve these aBtonishing 
results. The company piiy the highest wages, and bo 
obtain the best service." ' 

It is to the White Star Line that the public are in 
a great measure indebted for the rapid advance in marine 
architectui-e and engineering daring the last twenty 
years, owing to the energetic and judicions way in which 
it has brought out and developed the improvements now 
BO extensively adopted. 

Amongst the most important of these the following 
maj' be mentioned, namely : 

Introduction of the improved relative proportions of 
length, breadth, and depth. 

Placing of saloon and passenger accommodation amid- 
ships. 

Adoption of electric hells on board ship. 

Providing Reparate chairs in saloon for each indi- 
vidual. 

Self-acting water-tight doors. 

Improved bulkhead division, and carrying them up to 
proper height. 

Introduction of bridal chambers, as in this age of rapid 
transit a trip across the Atlantic is not too extensive f(^_ 
a honeymoon. ^M 

Adoption of Maury's Lane routes. ^B 

' Since this was wrllteii boili theae veaaels have edipsed their 
Ij eel performances. The Britannic in August, 1891, when nearly 
eighteen years old, having made the passage, New York to Queens- 
lonn, in 7 dajs, 6 hoars, 52 ininuteE, and the Germanic, b 
years old, in the name month (AugQHt, 1801), made the b 
passaaK in 7 dftja, 7 Iioiiit;, 37 rainntes. 






1 oil lamps, followed afterwards by an elaborate 
i commendable attempt to adopt gas lighting. 

B syBtem of gas supply was somewhat like that now 
) widely adopted for the lighting of railway carriages, 
pe gas being made from vaporized oil, by an ingenious 
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apparatus, whith was placed just off the engine room, j 
and occupied about 1,600 cubic feet of apace. 

This was designed and manufactured by Messrs. 
Porter and Co., of Lincoln, the first steamer fitted being 
the Adriatic in 1872, followed afterwards by the Celtic in 
1873. The general effect in the saloon, where there were 
thirty jets, and in the emigrant accommodation when 
the whole was lit up, was much aclmired, being a marked 
contrast to the candles then customary. Considerable 
trouble was, however, given by failure of the pipes 
through tbe working of the ship at sea, and other causes, 
allowing leakage, and it was eventually abandoned for the 
mineral oil lamps. 

Another attempt tosurrnount the trials of the "rolling 
forties " was the adoptiou of oscillating state-rooms and 
berths to counteract the motion in a sea-way, but this, 
like the more colossal experiment afterwards made on 
the BeBBemer, was abandoned, being utterly ineffectual.' 

An imitortant effort to advance further afield in marine 
engineering was made by the adoption on the Britannic 
of a system of raising and lowering tbe propeller, ao that 
the shaft could be lowered when in deep water till it 
almost touched the keel, and so allow tbe propeller to 
work in more solid water, and be less liable to race when 
pitching in a heavy sea. To attain this object very 
great alterations had to be made in tbe arrangement 
of the atern, eo as to allow of a hollow recess in the 

' Tbe oacillatiDB saloua .if llie Bessemer wan 70 feet lonfj by 80 
feet broad and 20 leel Ligb. Tlie vessel cost iao. 000. but was a 
lotal failure. 
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hull in which the after length of the shafting could 
move up and down, swivelling from a universal joint, 
connecting with the tunnel shafting. 

The machinery was so placed in the ship as to rake 
very much aft, in order to have the whole of the shafting 
in a straight line when the propeller was working in its 
lowered position at sea. After a trial extending over 
some months, the results were not found so satisfactory 
as had been hoped, or as the working of smaller vessels 
had previously indicated, so that it was done away with 
at considerable expense. 

Like some of the other large Transatlantic lines the 
White Star has not confined itself to the one service, 
but has widened its connections to such an extent that 
the well-known cream-coloured funnel and graceful hull 
may be found floating on all waters of the ** great sea.'' 
In 1875 an important service was formed on the Pacific 
between San Francisco and China and Japan, on which 
service the Oceanic still continues one of the clippers 
of the seas, in conjunction with the Belgic and Gaelic, 
modern vessels built to replace others of the same name, 
sold out of the service as being too small. 

New Zealand Line. — Another important extension of 
the ocean traffic, begun in 1883, was the direct Eoyal 
Mail Service to New Zealand, which fine vessels, such as 
the Ionic, Doric, and Coptic, carry on in conjunction with 
the Shaw, Saville, and Albion Line. This now im- 
portant service was first inaugurated by the New Zealand 
Shipping Company in 1883. The pioneer steamers, which 
were under the author's superintendence, were the British 
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King ani1 British Queen, steel vesBels chartered from the 
British Shipowners' Company, of Liverpool. These 
vessels, hy Messrs. Harland and Wolff, were 4101 feet 
long, 89 feet broad, 39 feet deep, and of 3,412 tons, 
each having four-cylinder compound tandem engines by 
Messrs. Jack and Co., of Liverpool, with two high-pressure 
cylinders, each 2ft inches diameter, and two low-pressure, 
each 60 inches diameter, the stroke being 4A feet. Steam 
at 90 lbs. pressure was generated in three boilers having 
eighteen furnaces, the speed being 12 knots on a consump- 
tion of '68 tons per day. 

After some years during which no high speed vessels 
were built, although several ordinary passenger and cargo 
boats for other trades were brought out, another impor- 
tant step was taken by the White Star Line which had 
been long premeditated, namely the building of steamers to 
keep pace on the Express Transatlantic Passenger Service. 

Satisfactory negotiations having been concluded with 
tbe British Admiralty, who, profiting by experience, 
were now anxious to form a real connection between 
the Royal Navy and the " great fleet Messengers of the 
Mersey," on the basis of an arrangement put forth by 
Mr. Ismay, the order was placed with Messrs. Harland 
and Wolff to build the two famous steel vessels Teutonic 
and Majestic, which were 5(56 feet long, 57J feet broad, 
S'J\ feet deep, and of 9, BOO tons. These stately ships, 
although of the same substantial construction and 
excellent arrangements as the first vessels brought out 
by this Company, present a different external appear- 
ance. The four masts are replaced with what may be 
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termed three flag poles, the partial abandonment of sail 
power initiated by the Inman and International Line 
being carried still further, and the two funnels are 
spaced so far apart as to allow the saloon being placed 
between them, the great length of the vessel allowing 
this to be done uniformly with the masts. 

Beyond the fact that the hulls are divided into small 
compartments by both transverse and fore and aft bulk- 
heads, and that the saloon accommodation is of th^ most 
luxurious kind, having extensive state- and retiring-rooms 
en suite and of considerable height, the interior calls for 
no comments, but attention may be drawn to the in- 
genious arrangements of the first-class accommodation, 
whereby each state-room is fitted with only one berth, 
so that, when preferred, a passenger can procure the 
privilege of having a room to himself. 

The propelling power, althoug];i twin-screw, possesses 
the novelty in this trade of having the propellers over- 
lapping a few feet instead of being a slight distance out 
on each side from the hull, this system, although appa- 
rently novel, has long been in use elsewhere, and has 
been used also by Messrs. Harland and Wolfif in some 
cross-channel vessels. 

Early in 1891 another step forward was taken by this 
line in increasing their fleet of cargo steamers, such as 
the Cufic and Runic, by the addition of the Nomadic and 
Taurife, improved forms of cargo vessels specially adapted 
for live cattle. These also have the overlapping twin 
screws which have proved so successful on the express 
boats. They will, no doubt, be the prototype of the 
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future cattle fleets of Great Britain, as their exceptionally 
yood ventilation and general arrangements render thei 
admirably adapted for this class of trade. 

It may be interesting to mention that the now exten- 
Bive trade of carrying live cattle across the Atlantic and 
other oceans was commenced in July, 1874 ; the first 
steamer to hring cattle to Liverpool from the continent 
of North America was the SS. European, belonging to 
Messrs. H. N. Hughes and Nephew, with 373 head of 
cattle, out of which three were lost ; the next vessel 
San MarcoB in July, 1875, -with 276 head, all for the 
of George Eoddick. The dead meat trade by refrigei 
tion commenced on the Gaion Line'sWyomingin October, 
1875, a few email lots having previously been success- 
fully carried in 1874 on the White Star liners Celtic and 
Britannic. 

Unlike the other Transatlantic lines the proprietary 
of the White Star has undergone no change, the well- 
known and respected names of Ismay, Imrie and Co. 
(since joined by Mr. W. 8. Graves in 1881, and the two 
sons of the senior partner, Mr. Ismay, in 1891) still con- 
tinuing to steer its course in the same brilliant and 
enterprising manner as from the commencement. 

The following important correspondence, reprinted 
from tha "Liverpool Haily Post," of March 18th, 1887, 
explains the arrangement above referred to with H. 
Government : 

The Goverxmgnt and Armed Chi'Isers. 
A Parliamentary paper just issued contains copies of 
correspondence respecting the subvention of merchant 
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steamers for State purposes. The paper opens with a 
letter, dated the Slst January, from Mr. Israay (of 
Messrs. Ismay, Imrie and Co., White Star Line), giviDg 
the terms on which they were prepared to carry out the 
scheme for the subveution by the Admiralty of mercf 
tile vessels specially built for service as armed cruise) 
Mr. Israay says : — 

" The Oceanic Steamship Company _ 

" 1. Undertake to hold at the disposition of the (iovern- 
ment, for purchase or hire, at the option of the Admiralty, 
to be exercised from time to time during the continuance 
of the nfireement, the following vessels, viz. : — Britaimlc, 
£130,000: Germanic, £130,000; Adriatic, £100,000 : and 
Celtic, flOO,000. 

" 2. In the event of purchase, the foregoing prices are 
to be held as the values of the vessels on the 1st JanUEii-y, 
1887, plus 10 per cent, for compulsory sale, less an 
abatement of 6 per cent, per annum on the depreciated 
annual value for the period that may elapse between the 
1st January, 1887, and the date of purchase by the Govern- 
ment. In Biich case the Company shall be entitled to 
remove from the ship or ships the plated ware, cutlery, 
crystal, earthenware, blankets, counterpanes, and linens, 
which articles are not to be considered as part of the 
equipment of the ships ; such proportionate quantities, 
however, as may be necessary for the number of ofBcers 
and warrant officers that would form part of the ship's 
complement, if used as ivn armed cruiser, to be left on 
board free of charge. 

" 8. In the event of charter by the Admiralty the rate 
of hire of the before-named vessels, all or any, to be at 
the rate of 20«. per gross registered ton per month, the 
owner providing the crew, or at the rate of 15s. per 
gross registered ton per month, the Admiralty finding 
the crew, all risks of capture and of hostilities being 
assumed by the Admiralty ; the Company to be allowed 
seven days on pay at the stipulated rate of hire on any 
of the vessels BO chartered for taking down cabin fittings 
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not required by Admiralty, and ten days on the same 
pay at the terminatiou of the service for replacing these 
fittings, the work of dismounting, dismantling, and 
reinstating to be performed by the Company at the 
expense of the Admiralty. 

" 4. Should the Government hire and auhseijtiently elect 
to purchase any steamer under this agreement, three- 
eighths of the amount of hire paid during the period not 
exceading six months immediately preceding the pur- 
chase to be allowed by way of rebate from the amount of 
purchase money provided by these presents. 

" 6. During the currency of this contract any vessels 
which may be substituted in the mail service for those 
before named (except the steamers hereinafter referred 
to) shah also be subject to the like conditions as regards 
purchase and hire. In the event of purchase the price 
shall be fixed at the coat price to the Company, with 
6 per cent, additional for compulsory sale, less an abate- 
ment in the manner already provided in Clause 2. 

" 6. The Company have determined to build one or two 
vessels of high speed, and they agree to construct these 
vessels of sueii type and speed as shall render them 
specially suitable for service as armed cruisers, and in 
accordance with the plans and specifications already 
submitted and approved by the Admiralty. In considera- 
tion, the Admiralty agree to pay to the Company for the 
vessel or vessels so approved, an annual subvention, 
payable half-yearly, at the rate of 15s. per gross regis- 
tered ton per annum, such subvention to commence 
from the date on which the vessels respectively start on 
first voyage with the mails, and to be continued yearly 
for a minimum period of five years, terminable at the 
end of five years or thereafter on twelve months' previous 
notice, always provided that no subvention is payable to 
any vessel after the 1st January, 1894. if the Admiralty 
sball have given the twelve months' previous notice. 

" 7. In the event of the Company ceasing to carry the 
mails under the contract now being concluded before the 
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Company shall have received five annual subventions 
under the condition of clause 6, they eliall be entitled to 
receive for any part of the period that may not have 
expired at the time of the termination of the mail con- 
tract a Buhvention at the rate of 20s. per gross regiatered 
ton per annum, in lieu of 15s, as already provided. In 
consideration of the subvention, the Oompanv shall be 
precluded from entertaining in connection with any of 
the vessels referred to in this contract offers for sale or 
charter for a period exceeding five weeks, unless, in the 
case of a longer charter, with the approval of the 
Admiralty previously obtained, wit.hout first giving to 
the Admiralty the option of exercising the pre-emption to 
purchase or hire, such option to be exercised as regards 
any vessel receiving a subvention within seven days, and 
as regards the other vessels within forty-eight hours. 

" 8. In the event of the Company giving notice to the 
Admiralty, it shall he accompanied by such evidence of 
the hoitn fidf nature of such offer for sale or charter as 
shall, in the opinion of the Admiralty, be satisfactory, 
otherwise the said notice shall be considered void and of 
no effect. 

"9. In the event ofchai'ter by the Company for a period 
in excess of that named, the subvention to be suspended 
during the currency of such charter, unless continued by 
previous special arrangement with the Admiralty. 

" 10. Should the Admiralty elect to charter any vessel 
receiving the subvention, the rate of hire for such vessel 
to he at the rate of 20s. per gross registered ton per 
calendar month, the Admiralty providing the crew, or 
22s. HSd. per ton if the owners are rec^uired to find the 
crew. In the foraier case the Admiralty are to assume 
all risks ; in the latter the risli of loss or damage from 
hostilities only to be for their account. The terms 
defined in Clause 3 for time allowance for dismantling 
and refitting to apply also to these vessels. 

" 11. lu order that the vessels receiving a special sub- 
vention may be ready for service as armed cruisers at 
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the ehortest possible notice, the Company shall afford to 
the Admiralty every facility compatible with the use of 
the veasela as mercantile ships for iitting on board during 
the construction of the steamers such permanent fittings 
and arrangements for their armament, on plans to be 
approved, as will enable them to be prepared for service 
within a week of arrival and discharge of cargo at Liver- 
pool. And as regards the guns contemplated to be placed 
upon the upper deck, the Admiralty are to provide the 
racers and other fittings and gun mountings, which the 
Company are to keep, if required by the Admiralty, in 
their storehouse at Liverpool without charge, ready for 
immediate placing on board the ships at the coat of the 
Admiralty, and to maintain the same in clean order 
ready for immediate use free of charge. 

" 12, It is understood that the crews of the vessels em- 
ployed under this agreement shall consist as nearly as 
possible of one half of men belonging to the Royal Naval 
fieserve, and the Company agree to do everything in 
their power to give effect to this requirement at the 
earliest possible date after the commencement of the 
agreement. 

" 13. Should any of the foregoing ships be sold to a 
British shipowner approved by the Admiralty, the privi- 
leges of the agreement are to remain attached to the ship 
or ships under the new ownership. 

" 14. The price for the ships receiving the subvention 
is to be the cost price thereof, subject to the general con- 
ditions set out in Clause 2 ; but the Admiralty agree not 
to exercise their pre-emption as regards purchase only 
for two years after their completion. 

" 15. The subvention payable under this agreement to 
be suspended on the loss of any ship, or in case they are 
not being maintained in a seaworthy condition, with a 
Board of Trade certificate, and the Admiralty are at 
liberty annually to inspect the steamers. 

" 16. Any additional capital expenditure over new 
boilers and machinery to the vessels enumerated in 
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Clause 1, to be added to the value of the vessel in the 
event of purchase, but without 10 per cent, bonus for 
cotnpulBory purchase. 

" 17. If the vesaels under this agreement are hired or 
purchased by the Admiralty, bo as to interfere with the 
Company's obligations under the mail contract, the 
Admiralty to agree to obtain the concurrence of the Post 
Office to release them from such obhgations. 

"Writing on the 15)th Febniary, the Admiralty accept 
the proposed terms, the subvention to commence from 
the date on which the vessels respectively start on their 
first voyage with their mails. On the 2nd February the 
Admirnity communicated the nature of the acbeme to 
the Treasury, explaining that the opportunity of prac- 
tically developing the scheme has been offered by the 
negotiations in progress for the conTeyanee of the mails 
between the United Kingdom and New York. As to the 
standard of speed, the Admiralty consider that no vessels 
of less than seventeen or nineteen knots an hoiir would 
meet the objecc in view. And existing vessels, even with 
this speed, would not be so valuable for their purpose as 
those specially built to the Admiralty requirements. 
The Admiralty had formed no definite idea as to the 
number of vesBels that should be retained, but consider 
that probably ten would be the maximum number at all 
likely to lie placed at the disposition of the Admiralty 
within the next live years, at the maximiini annual 
charge of i'50,000. The Admiralty had been in corre- 
spondence with several large companies, but arrange- 
ments had only been concluded with the White Star and 
Cunard Lines. Although the vessels of the White Star 
Line Imve uot the high speed that the Admiralty seek to 
obtain,' yet they are undoubtedly fast ocean-going vessels, 
and would prove efficient transports. The prices named 
are fair both for purchase and hire, and afford a protec- 
^^_tion to the public service against having to pay excessive 
^^nktes that might be current in time of war. 
^^^B ' Siaw fully litmiiieil in the Teutonic and Majestic. 
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" As regards the conditions as to vessels to be built, 
their lordships view with much satisfaction the arrange- 
ment they have been enabled to effect in this respect. 
Plans of two proposed new vessels to be forthwith con- 
structed, and completed in about eighteen months or 
two years, have been laid before the Dii'ector of Naval 
Construction. That officer has reported to their lord- 
ships that these plans would provide vessels far in 
advance of anything that has yet been submitted to the 
Admiralty for the purpose of armed cruiserB. They 
would be of large size, of exceedingly high speed, pro- 
vided witli twin screws, have theii" engines and boilers 
below the water line, be divided into numerous compart- 
ments, and have a protected steering gear. In regard 
to capacity they would be capable of conveying fully 
2,000 men, whom they could land at Bombay vi'i the 
Suez Canal in 1-1 days, or viii the Cape in 22^ dayB. 
Their coal capacity would be such that at a cruising 
speed they could probably keep the sea for a long period, 
probably not less than three months. These vessels will 
be completed in about eighteen months, and the sub- 
vention will be an annual charge of about £(),600 for 
each vessel so long as they carry the mails, or i£8,500 
should the mails be withdrawn from them. 

" As respects the Cunard Company, that Company 
already possess the two fastest vessels in the British 
mercantile marine — namely, the Etraria and Umbria, 
both of which have a speed at sea of 18 knots an hour. 
Although these vessels do not possess [he advantages 
that the Admiralty would obtain had they been con- 
structed upon designs to meet their requirements, yet 
their lordships think they are vessels of such high speed 
and such a high class that their retention by the board 
for national purposes when required is desirable. They 
have, therefore, entered into negotiations to retain the 
Umbria and Etruria, and the Auiania^a steamer almost 
equal in speed — on similar terms to those made with the 
"White ytar Company. The annual expenditure for the 
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retention of these vesaela will amount to an average of 
£5,300 each. 

" The Treasury's reply ia dated 10th February and 
approves of the proposed agreements. 

" The offer of the Cunard Line is contained in a letter by 
Mr. John Burns, dated 8th February. He offered for sale 
or hire the following vessels : — Etmria, of 7,718 gross tons, 
value £'310,000; Umbria, 7,718, £301,000; Aurania, 
7,269, £240,000; Sorvia, 7,392, £193,000; aallia, 4,809, 
£102,000. 

" The terms of the subvention and purchase are similar 
to those agreed to by the White Star Line, but for the 
charter of the three first vessels the demand ia 20s. per 
ton register per month without crew, and the other two 
15a. per ton per month without crew. In the event of 
the Company determining to build new ships for the mail 
service, they undertake to submit the plans to the 
Admiralty, with a view to their being constructed in a 
manner best suited to the purpose of armed cruisers. 

" The Admiralty, writing on the same day accepted the 
proposals for the Etmria, Umbria. and Aurania." 



CHAPTER VI. 

DOMINION, AMERICAN, STATE, WARREN, WILSON, AND 

BEAVER LINES. 

Following the examj)le of the White Star Line, another 
of the existing lines, the Doipinion, commenced in 1872 
ft service between Liverpool, Quebec, and Montreal ; this 
was an offshoot of the Liverpool and Mississippi Steam- 
ship Comf^any trading between Liverpool and New 
Orleans, and has continued in the service ever since, 
carrying the Eoyal Mails in conjunction with the Allan 
Line. Since the commencement many fine vessels have 
been added to the Dominion fleet, the last being the 
Vancouver, a fine iron steamer, sister to the Inman City 
jof Chicago, built on the Clyde. This vessel was brought 
out in 1884 ; her dimensions are 430| feet long, 45 feet 
broad, 33i feet deep, with a gross tonnage of 4,928 tons. 
The engines, by J. and J. Thomson, are of the three 
crank compound tyi)e, having the high-pressure cylinders, 
53 inches diameter, placed over the after crank, the two 
low-pressure cylinders being each 80 inches diameter, 
with a stroke of 5J feet. Since this fine vessel came out 
no fast mail passenger vessels have been added to this 
fleet, but it is rumoured that some fine vessels emanating 
from the great Belfast firm will soon be afloat.' 

^ Since this was written the Labrador, built at Belfast, has 
been added, in 1891. 
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r Besides the passenger service the Dominion Line also 
carries on an extensive cargo and live cattle trade to both 
Liverpool and Bristol. Since its foundation the manage- 
ment has been in tlie hands of the well-known firm of 
Messrs. Flinn, Main, and Montgomery, no change having 
taken place since its inauguration. 

From the failure of the Collins Line and others noted, 
down to the year 1871 no efforts were made by the 
United States to establish an American Transatlantic 
line, hut in that year steps were taken in Philadelphia, 
aaid an order placed with Messrs. Cramp, of that city, 
to build four iron screw steamers, each 343 feet long, 43 
feet hroad, 34^ feet deep, and of 3,11!) tons, with vertical 
two-crank compound engines, having cylinders 57 and 90 
inches diameter, with aatrokeof 4feet, and boiler pressure 
of 60 lbs. 

These vessels, named the Ohio, Indiana, niinois, and 
Pennsylvania, were litted with large iirsC class passenger 
accommodation, and, in conjunction with other English 
steamers named Lord Ooufih, Sritish Prince, etc., have 
carried on the American Line between Liverpool and 
Philadelphia since its commencement with the Fennsjrl- 
vanla early in 1873. 

After carrying on this service under the original 
promoters for some years, these four steamers were 
taken over by the International or Red Star Line (al- 
ready noted) in 18M4, who had the large saloon accom- 
modatiou removed, and employed them in the more 
profitable emigrant and cargo service in which they are 
still engaged. 
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It is interesting to note that it waa on one of these 
steamers the now well-known system of Howden forced 
draught was introduced in the Atlantic trade, this being 
fitted to the steamship Ohio in the year 1887, when she 
had new triple engines fitted, and new boilers, which re- 
sulted in a great addition to her earning space. These 
four steamers, Ohio, Indiana, IHinoia, and Pennsylvania, 
are the only regular liners on the Atlantic trade which 
fly the American flag, owing to the United States' law 
which prohibits any vessel to fly it unless actually 
constructed in the country, and it is for this reason 
the Inman boats City of Paria and City of New York fly 
the English flag although constructed with American 
capital. 

In 1873 a venture which has since struggled to keep a 
place upon the Atlantic highway was formed in Glasgow 
to trade from that port — and occasionally Liverpool— 
to New York, under the name of the State Line. This 
continued to ply, calling at Larne (Ireland) until early in 
the year 1891, when it collapsed, the steamers passing 
into the hands of the Allan Line to swell their already 
enormous fleet. 

In the same year also, 1873, the South Wales Atlantic 
Steamship Company was formed to run from Cardiff to 
New York, but only lasted two years, notwithstanding 
that they had no dock dues to pay at Cardiff and were 
supplied with coal gratuitously by the Marquis of Bute, 
who was one of the largest shareholders in the line. 
The two steamers were named Glamorgan and Pembrolco, 
and were fitted up in superior style, the former having 
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been lighted with Allan's patent gas apparatus, which, 
like the vessels, was unsuccessful. 

The next expansion of this great trade was made 
in 1874 from Bristol, the port which first created and 
carried it on. This was made by a company called after 
the one which originated the enterprise, namely the 
Great Western, which now carries on a moderate freight 
and cattle service. 

The year 1875 also saw the birth of another Liverpool 
line of steamers named the Warren Line, which com- 
menced a steam service to Boston by the purchase of the 
Guion Line pioneers, Manhattan and MiimeBota,. These 
they had fitted with new compound engines, and 
then placed them on the station for their freight and 
cattle service early in the year noted, and since then 
have gradually expanded and added some of the finest 
freight and cattle service afloat to their line. Under the 
flag of the Warren Line the vessels of the North Atlantic 
Steam Navigation Company and others also sail, and it 
is interesting to note that they have in their service one of 
the oldest, if not the oldest, vessel on the Atlantic, namely, 
the Palestine, built by Steele and Co., of Greenock, in 1858. 

In February of the same year, 1875, another huge 
trading fleet appeared on the Atlantic, sent forth by the 
great shipping firm of Wilson, whose already extensive 
trade from Hull enabled them to command a profitable 
trade from almost any part of the world. In 188i they 
introduced to the Atlantic trade the triple expansion 
engines on their steamship Martello,' a vessel 370 feet 
' See below, p. 183. 
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long, 43 feet broad, 28 feet deep, and of 3,709 tons, with 
triple engine having cylinders 31, 50, and 82 inches 
diameter, and 4 feet 9 inches stroke. This service still 
continues, having been largely increased by a London 
connection which was formed, in conjunction with another 
line in 1886, to be noticed later. 

Another of the existing regular lines, the Beaver, 
or, more correctly speaking, the Canada Shipping Com- 
pany, Limited, also commenced in 1875 to change from 
their fine fleet of iron sailing clippers to the steam 
service, and had three fine iron steamers named the 
Lake Nepigon, Lake Ghamplain, and Lake Megantic, built 
for them on the Clyde, since when they have carried on 
a regular service to Canada in the summer and New 
York in the winter, and considerably increased their 
fleet. 



CHAPTER VII. 

LEYLAND, JOHNSTON, AKD LONDON LINES. 

NoTwiTHsTiNDiNG the numerouB lines already noted, 
another came upon the scene in 1876 to compete with 
the Ciinard Company for a share of the Boston trade ; 
this important Company, now known as the Leyland 
Line, commenced on this service in 1876, but had long 
been engaged in the Mediterranean trade from Liverpool 
under the esteemed firm of Bibby, which had retired from 
the management some years before. To carry on this 
service the six largest ships of the then existing fleet were 
placed upon the route, and as they were, so to speak, 
prototypes of the White Star boats, being built prior to 
them by the same firm of builders, they were siic- 
cessfnl, and were soon afterwards fitted with larger com- 
pound engines and generally altered to suit them for the 
wild Atlantic. Since its inauguration the Leyland 
Line has been most successful, two steamers, Virginian 
and Venetian, built by Messrs. Palmer, of Jarrow, the 
Bostonian and others, built by Messrs. Harland and 
Wolff, having been added at intervals to the fleet and 
so kept it up to the standard necessary for a regular 
Transatlantic freight line. 

In the year 1880 the only regular line from Liverpool 
to Baltimore was commenced by the firm of Messrs. W. 
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Johnston and Co., who were already extensively 
gaged in the steamship trade to the Danube and othet 
porta. The service is now carried on very extensively! 
with some fine cattle and freight steamers such as 
the Queensmore, Eossmore, Barrowmore, Sedgemore, and 
others. Another service from Loudon to Baltimore has 
also been carried on since early in 1890 with fim 
steamers of the same class. 

In addition to these lines, there are now very manipl 
other occasional vessels engaged, such as the St. Ronans'l 
and Borderer, trading to and from the various porta J 
of the United States and Canada, which countries may I 
well be termed the great granaries of modern times I 
owing to the enormous supplies they send to the mother J 
country. 

Although the great city on the Mersey still controM 
almost the whole of the passenger and by far the greate 
bulk of the freight service of this vast " coming aniB 
going" of modern commerce, a considerable niunber o 
other freight lines now find location on the Thames, i 
order to supply direct the teeming mass of humanitjn 
centring in the great emporium of the world, Londoa.1 
One of the principal of these is that now known as th*^ 
Wilson-Hill Line, which, as already noticed, now carriew 
on the service formerly known as the Monarch Line^ 
This once noted line was commenced in 1881 under thffl 
official title of the Exchange Shipping Company, LimitedJ 
by Messrs. Patton, Viekers and Co., with a view of carry-] 
ing on direct from London to New York a regular saloon, 
nd emigrant passenger service combined with cargo^ 
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^^PfiDd was commenced with the Asiyriau Konarcli and other 
steamers built by the Earle Shipbuilding Company, 
in Hull, followed afterwards by others built on the 
Clyde. During the early portion of its career a fairly 
successful business was carried on, but this gradually 
fell away, and in 1887 the line collapsed, and the 
steamers, after being laid up in London for some time, 
were taken over by the Wilson Line, of Hull, and 
the Allan Line, of Glasgow, represented by the line 
then trading from London, called the Hill or Twin Screw 
Line. 

This latter line (Twin Screw) came into notice in the 
year 1881 by bringing forward the first twin screw pro- 
pelled steamer in the Transatlantic trade, Tliis vessel 
was named the Netting Hill, and was built of steel on the 
Clyde, her dimensions being 420^ feet long by 45 feet 
broad, 26A feet deep, and of 3.902 tons, and was followed 
afterwards by others of similar dimensions and con- 
struction. 

Although fitted with limited passenger accommodation, 
they were not designed for what is now generally known 
as the Express Transatlantic Service — their speed only 
averaging about 12 knots per hour. 

The engines are of the compound tandem type, but 
having only one crank-shaft and set of cylinders for each 
(port and starboard) engine, the diameter of each high- 
pressure being 321 inches, and of the low-pressure 7*5 

^^^inehes, with a stroke of 4 feet. 

^^Bb These vessels now carry on a regular service from 

^^^BiOndon to New Tork in the live cattle and freight trade, 
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in conjuiiction with the vessels of the old Monarch Linffi 
&B previously mentioned. 

In addition to the Wilson-Hill. National, and JohnatoiS 
Lines, already noted as trading from London, extensivel 
services are also carried on by the Furnesa Line to Halifax 
and Boston, and the Atlantic Transport to Baltimore, 
Philadelphia, Boston, etc., iv'ii Swansea, commenced i 
1886. 

Another line commenced in recent years in the liva.l 
cattle and freight service ia the Donaldson, from G 
to Canadian potts, which commenced with the steamshipS 
Collna in May, 1887, and still continues. 

It will perhaps be of interest to give a brief final noticej 
of the once famed Great Eastern. Her dimensions * 
679* feet long, 83 feet broad, 48 feet deep, and of 18,915^J 
tons, with oscillatingpaddle engines, having four cylindeMM 
each 74 inches diameter, and stroke of 14J feet, and horijrj 
zontal screw engines, with four cylinders, each 84 inches:^ 
diameter, and 4 feet stroke, the boiler pressure beingSO lbs* M 
generated in ten boilers, having a hundred fumacea firett J 
athwartships. The career of this colossal stractur^,! 
commencing with her launch in 1858, was singularly tin^ 
fortunate, as with the exception of the successful layin] 
of the first Atlantic cable, and a few others, she baiJ 
pever once been a commercial success. As if to add stiUfl 
further to her misfortunes, the last years of her existence J 
saw this once wonderful example of the " much-belauded .3 
pet of man's constructive skill" lowered to the level of-m 
an advertising medium, and then to be the bugbes 
the ports of the kingdom, one port even going so far Ei^l 
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to ask Parliament to grant them powers to prevent her 
floating on the tranquil waters within their precincts. 

After a year or two of this degraded existence, she 
again underwent one of the periodic sales which had 
occurred almost annually throughout her career, but for 
the last time, as she was purchased by a firm of ship 
brokers for i6 16,000, and was eventually broken up at 
New Ferry, on the banks of the Mersey, almost in the 
same year (1890) that the Great Britain ended her career 
at the Falkland Islands, representing with the broad 
gauge on the railway, now also doomed, the last of the 
costly and bitter memories of the engineer Brunei, who, 
unfortunately for many, had more influence with great 
capitalists than other far more capable and less fanciful 
engineers. 



CHAPTER Vni. 



CONTINENTAL LINES. 



Turning now to the continent of Europe, we find many 
steamship companies competing for shares of the traffic 
ever flowing to and fro on the greatest highway of com- 
merce the world has ever known, and which may well be 
termed the " Nursery of the Steamship," owing to the 
great achievements in naval architecture aiul marine 
engineering which from time to time it has brought forth. 
Amongst the largest and most important of these is 
the well-known Hamburg-American Line, trading from 
Hamburg and Cuxhaven to New York, calling at South- 
ampton. This powerful company, like the English lines, 
first commenced the trade with sailing ships in 1847, 
and gradually developed into steam, their first steamer 
being the BonisBia, an iron screw steamer, built and 
engined by Messrs, Caird, of Greenock, in 1855. Her 
dimensions were 317| feet long, 40 feet broad, 28 feet 
deep, and of 2,349 tons ; the engines were overhead 
oscillating geared, with cylinders each (57 inches din- 
meter, and stroke of (5 feet. This vessel, the pioneer, 
started on her first voyage on June 1st, 18.56, and was 
followed by a sister ship named tbe Hammouia, which 
two steamers kept up the service, in conjunction with 
the sailing vessels, until the year 1860, when tbe latter 
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were dispoaed of and more steamers aided. Since tben 
the line, having, in April, 1875, absorbed the oppoeition 
Hamburg tompany known as the Eagle Line, has de- 
veloped into an extensive concern, sending its steamers 
east and west, and gradually expanding its Transatlantic 
connection, until at the present time it stands at the 
head of the continental lines, and possesses, besides an 
ordinary moderate speed passenger service to New York, 
an express service almost equal to the Liverpool lines, 
its modern twin-screw steel boats being of the finest 
type, with the most advanced arrangements for comfort. 

Of these the Oolombia and Normannia have been built 
on the Mersey and the Clyde respectively, and the Anpiata, 
Victoria, and the FiirBt Blsinarck by the Vulcan Cora[iany, 
at Stettin. The relative sizes of the ships and engines, 
which are triple expansions of the latest type, are as 
follows : 

Colombia, 4fi3^ feet long, 55^ feet broad, 35^ feet 
deep, and of 7,363 tons. Triple engines, cylinders 41, 66, 
101 inches diameter, with 5J feet stroke. 

Augusta and Victoria, 450 feet long, 55j feet broad, 
38 feet deep, and of 7,(!(il tons. Triple engines, cylinders 
41, (i7, 10(1 inches diameter, with 5j feet stroke. 

Normannia, 500 feet long, 57^ feet broad, 38 feet 
deep, and of 8,250 tons. Triple engines, having six 
eyhnders, two of 40, two of 67, sis of 106 inches, with 6J 
feet stroke. 

Fiirst Bismarck, 502 feet long, 57J feet broad, 38 feet 
deep, and of 8,874 tons. Triple engines, cylinders 43, &t^ 
106i inches, with 5^ feet stroke. 
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Like the new loman veaaela thia fine quartette have 
adopted the three funnels, and ahandoned the use of 
sail power, and make the passages acroaa between South- 
ampton and New York under seven days, taking about 
eight days to and from Hamburg. 

The other important Germao Hne is that known aa the 
Norddeutscher Lloyd from Bremen, which was founded 
in 185C by a Bremen citizen, Hetr H, H, Meier, who 
succeeded in amalgamating the various steamship com- 
panies, coasting and otherwise, then existing, and forming 
out of them this great company. It was practically con- 
structed in February, 1857, and commenced the Trana- 
Atlantic service in June, 1858, with the screw steamer 
Bremen, 318 feet long, 40 feet broad, 26 feet deep, and of 
2,674 tons, with inverted direct-acting engines, having 
cylinders 90 iDches diameter, and 3J feet stroke, indica- 
ting 2,500 horse-power. She was built for them by Caird 
and Co., of Greenock, together with three others, named 
the New York, Hudson, and Weser. 

Since this event a regular trade has been carried on, 
and many vessels added to the Norddeutscher fleet from 
time to time ; in 18t>2 and 1863 the Hansa and America, 
followed by the Hermarm, Deutschland, and Union, nil 
built by Caird and Co. 

In 18()8 a weekly service was commenced from Bremtn 
to Baltimore, and since then extensive offshoots have 
been created to the most distant parts of the globe. 

In 1881, under the spirited management of Herr 
Lohmann, the present managing director, new 17A knots 
expreaa steamers, named the Elbe, Werra, and Fulda, each 
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.438 feet long, 48 feet broad, 36J feet deep, and of 5,381 
tons, built by Messr8. Elder and Co., were placed upon 
the New York service, and were followed afterwards by the 
18 knot Aller, Trave, and Saale, in 1885 and 1886, which 
were single screws, and had the first triple expansion 
engines in the Express Service falthough not the first on 
the Atlantic, as already noted), the diameter of cylinders 
being 44, 70, and 108 inches respectively, with a stroke 
of 6 feet, and of 8,200 indicated horse-power. Since 
then has appeared the Lahn, 19 knots, of slightly larger 
dimensions, from the Fairfield Shipbuilding Company, 
having triple engines with two high-pressure cylinders, 
each 82^ inches, one intermediate, 68 inches diameter, 
and two low-pressure, each 85 inches, with stroke of 
6 feet, and indicating 9,500 horse-power; also in 1890 
and 1891, from the Vulcan Shipyard at Stettin, the Spree 
and Havel, two fine vessels, 463 feet long, 53 feet broad. 
S4 feet deep, and of 6,!)63 tons, with triple engines of 
slightly larger power. 

Owing to the gi-adual improvement of these fine vessels 
during the past decade, it will be noticed there is no 
great gap in their increasing speed, so that the service 
is carried out with express boats, which make the 
passages to and from New Yotk in fairly equal time. 
The vessels of the North German Line maintain a weekly 
service to New York, leaving Bremen and New York 
every Wednesday and Saturday, and calling at South- 
ampton ; also a weekly service to Baltimore leaving 
Bremen and Baltimore each Wednesday. To enable 
them to carry en this great trade and the other branches, 
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the Company own a fleet of about forty steamers over 
1,000 tons each, besides numerous smaller craft, and 
also possess their own graving and other docks, together 
with extensive works for the overhaul and maintenance 
of their fleet. 

One of the principal lines doing an extensive business 
from Europe direct is that officially termed the Societe 
Anonyme Belge-Americaine, better known as the Red 
Star Line, from Antwerp. This now extensive service was 
commenced by the iron steamship Vaterland, 320J feet 
long, 8HA feet broad, 81 feet deep, and of 2,748 tons, with 
two-crank compound engines, having cylinders 40 inches 
and 80 inches diameter, and stroke of 3J feet. She sailed 
from Antwerp on January 19th, 1873, for Philadelphia, 
and was followed afterwards by the Nederland and Switzer- 
land in 1873 and 1874. 

It is interesting to note that these vessels, which were 
built and enghied by Messrs. Palmer, of Jarrow, were 
the flrst ever built to carry petroleum in bulk, in which 
an extensive trade to Antwerp was then commencing. 
As, however, the passenger trade was also carried on by 
these vessels, the petroleum shortly became only secon- 
dary, and, owing to the restrictions of the supervising 
authorities, was finallv discontinued. 

Owing to the continued expansion of their trade other 
vessels were soon added to the Eed Star fleet, the Belgen- 
land in 1878, and Rhynland in 1879, built by the Barrow 
Shipbuilding Company, and later by the Zeeland, Waes- 
land, and Pennland, which under the respective names of 
the Java, Russia, and Algeria, were previously known in 



130 



THE ATLANTrC FEBBY, 



[chap. ' 



1^^^ St 



the Cunard fleet. Following them came two fine v 
known as the Weaternland and NoonU&nd, from the yard 
of Messrs. Laird Brothers, Birkenhead, in 1883. 

In 1889 the last addition was made to the fleet 
by Messrs. J, and G. Thomson, of Glasgow, who built a 
fine high speed single screw steel steamer named the 
Friesland, 430 feet long, 51^ feet broad, 35 feet deep, and 
of (i,800 tons, with triple espanaiou engines, having 
cylinders 35J, 56, 89 inches diameter, and 4i feet stroke, 
and with a wcrking pressure of 160 lbs. 

With this fine fleet a regular weekly first class pas- 
senger and emigrant service is carried on to New York^ 
and a secondary one fortnightly to Philadelphia. 

Of the Transatlantic lines trading from France the most 
important is the Compagnie Generale Transatlantique, 
which commenced to run from Havre to New York in 18fi2 
with English built iron vessels, from the firms of Messrs. 
Napier and Sons, on the Clyde, and Messrs, Palmer, on 
the Tyne. The French company, like the other numerous 
lines, has gradually increased its fleet and expended its 
services, and now possesses a magnificent fleet of 
steamers, the finest of which are vessels of large size 
and good speed, constructed some years ago to maintain 
a place amongst the other express lines to New York. 
One of these vessels, La Voimandie, was built of iron at 
Barrow, in 188'2, with engines having sis cylinders, corre- 
sponding to those of the City of Eome ; she was followed 
by the La Eourgogne, La Champasne, and La Bretagae, the 
two latter being constructed at the Company's own works 
at St. Nazaire; they are each 495 ^eet long, 52 feet 
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broad, 33i feet deep, and of 6,900 tons, with six-cylinderJ 
compound three-crank engines. I 

With these four vessels a superior Ber\'ice is maintained™ 
between New Yorli and Havre, though they are not equafl 
in speed to the more modern vessels of the British andfl 
German Hnes. I 

Other French lines trading in the cargo service arafl 
the Ohargeurs Beunis, Compagnie Commerciale, frooM 
Havre, and the Compagnie Bordelaise, from Bordeaux. I 

From Italy Eiibattino's immense fleet keeps up i^ 
service between the Mediterranean and New York, asM 
does also the Fabre Line ; from Copenhagen the Thingjfl 
valla Line began in 1879, and carries on the only direoifl 
service from Denmark to New York. This line bflcamftfl 
noted a few years ago through the foundering in April,A 
1889, of one of their vessels, the ss. Danmark, when Dota.« 
life was lost out of 734 souls on board, all having beenj 
rescued by the Missouri, of the Atlantic Transport LincM 
from London. V 

In 1872 the Dutch line, officially styled the Neder-*!H 
landsch Amerikaansche Stoomvaart Maatschappij, otw 
Eotterdam, but known in this country as the Nether-J 
land - American Line, commenced a regular passenger^ 
and fi-eight service to New York. By the purchase iai 
recent years of several of the well-known Liverpool I 
liners as the Baltic, Repulilic, Britisli Empire, Brltisli Orown, 
and others, they have established an excellent service 
between liotterdam and New York, the steamers now 
being known under such names as the Veendam, Maasdam^.J 
Rotterdam, and Amsterdam. 





CHAPTER IX. 



THE WOBKIKG OF ATLANTIC LINES. 

Like the other great organizations formed in the nine- 
jenth century for the use and convenience of man, the 
■ocean steamship companies enter so much into the 
^utine of life, that a brief glance into the manner and 
means by which the current — or circulation — of the 
beautiful vessels is kept up is likely to he of interest to 
meny and useful to some. 

In considering the subject, it will at once be apparent 

bthat it is necessary for the successful working nf a 

iSteamehip Line that there should he one leading head 

I guide the entire organization, whether it be under 

poblic or private ownership. Acting under him comes 

ihe directing staff, which is practically in two separate 

('Sections. These may be termed the "Inside" and 

"Outside " sections. 

The " Inside " section comprises the partners, direc- 

Ejtors, or managers, and, in conjunction with them, the 

leads of the various departments which arc carried on in 

l^he office, such as the finance, accountant's, freight {in- 

pirard and outward), passenger, and oftentimes insurance 

departments. 

To the same section belougs the arrangement and 
conducting of the various negotiations, incidental to th6 
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general bueiness of the line — such as, the carriage ofij 
passengere, freight, and mails ; the fixing of the sailing;! 
Bchedulee ; and the thousand and one details which mustJ 
be fully worked out with tlie various connections, scat- I 
tered throughout the portions of the world in which the J 
line may be directly or indirectly engaged ; also arranging I 
with the feeders or carriers, consisting of the various rail- fl 
ways and steamboat lines, running more or less in con- ■ 
junction with them ; and also, if they be mail steamera, I 
advising and conferring with the postal authorities, to I 
insure despatch and regularity in the transmiesion of-I 
the mails and generally the utmost efficiency and I 
safety. I 

The duties of the various heads of the departments I 
are apportioned to men of great experience in their I 
special line, so that each may be worked to its utmost J 
capacity. The chief of the freight has for his duties, the I 
tracing, following up, and securing for his line the. I 
carrying of every kind of merchandise, machinery in n 
transit, breadstuffs, dead meat, live cattle, bullion, and 
so forth, which it is possible to secure. In the pas- 
senger branch the same restless energy exists in spread- 
ing the great network of alluring advertisements — hand- 4 
some pictures of the Bteamers, accounts of fast passages, 
details of accommodation — by the aid of active agents in 1 
every town of the various countries likely to use the | 
watery highway on which the vessels of his line come | 
and go. 

The chief of the accountancy department, as the name J 
^dicates, has to keep straight the financial concerns of J 
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item of capital account, and going down through the 
immense niimber of departments in what may be called 
the home district, to the smallest transactions of all the 
branches and agencies in outlying foreign ports. 

The more important matters of the line — such as the 
building of new vessels ; the opening up of new services ; 
the regulation of times of sailing; carriage of mails; 
agreements with government ; arrangements for charter, 
and such like — are, of course, retained in the hands of 
the principal and his partners or directors, and nothing 
is known of them outside until their proceedings are 
matured and definitely settled. As soon as any new 
step has been decided upon, the heads of the various 
departments are called upon to report and point out the 
various details requiring development or improvement, 
each in his own special line, and from time to time pro- 
ceed to the shipyard and engineering works, and regu- 
larly inspect the progress of the work ; consulting with 
the owners and builders as the work advances, with 
a view of securing the latest and most modern arrange- 
ments. 

The system by which the whole of the various depart- 
lents and staffs are engaged in keeping up the working 
of the steamers ia somewhat as follows: — On the arrival 
of eacli ship in the home port, the commander reports 
to the head office the more important events and occur- 
rences of the voyage, and the heads of the three 
departments — deck, engine, and steward 's^return a 
complete " indent " of the overhauling or work necessary 
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in their divisions to their respective Superintendentfl^ 
The latter tlien go into the varioua matters, sati 
fying themselves that the work on the list is r 
site, and orders for the work to be carried out are thi 
given to whichever branch of the shore staff it coiaf 
under. 

At the same time that this overhauling " indi 
handed in, a complete list is furnished of the stores con- 
sumed, of the quantity remaining on board, and of what 
is required for next voyage. This is also scrutinized b; 
the Superintendenta, and then passed on to the varioi 
officials, to have the articles supplied in good time for the 
next sailing date. Should there be any extensive or heavy 
repairs to be effected, or any important alteration to be 
made, the Superintendent of the department in question 
then brings the matter forward before the principals. 
and the details of the work (or, if necessary, the substi- 
tution of one vessel for another), are then am 
mutually with the other Superintendents. 

In order to insure effective and perfect working, 
regular fixed meetings of the partners, managers, and 
superintendents are held, at which the commanders then 
in port also attend, and the various matters which from 
time to time require general attention are discussed and 
arranged, so that each department is kept thoroughly in 
touch with, and cognizant of the doings of thsj others,! 
As it is impossible always to define the limits of whei 
one responsibility ends and the other begins, the utilit? 
and, indeed, necessity of this sy.'item is obvioui 

Turning now to the other great section, the " Outsidt 
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this, like tbe " Inside" section, is conducted under the 
head or chief, with the other partners or managers 
acting in conjunction with the heads of the engineering, 
sailing, and victualling departments which are actually 
engaged in working the steamers. 

The most important is naturally the engineering de- 
partment, which embraces almost innumerable divisions, 
forallof which the Superintending Engineer is responsible. 
It is this department upon which, when a new steamer 
is about to be taken over from the builders, devolves the 
duty of arranging the engineering staff on board the 
vessel. This class ranges from the sailing chief engineer, 
with his staff of engineers, electricians, and refrigerating 
engineers, down to b oiler-ma kars, greasers, firemen, and 
trimmers, and amounts nowadays to a small army of 
over 1(:0 men in all. 

A very important duty is the up-keep and maintenance 
of the whole machinery of the vessel, not only in the 
engine department, which alone comprises upwards of 
forty different engines, besides the main engines, but 
also the auxiliary apparatus scattered throughout the 
vessel, such as windlasses, winches, steering-gear, and 
others, and the various parts of hull and deck which are 
subject to wear and tear To these requirements must 
be added the incessant wants of the passenger depart- 
ments, in the way of rearrangement and extension of 
saloon or emigrant accommodation, the supplying and 
overhauling of the estensive iittings of the culinary and 
pantry branches, with the numberless minor but impor- 
tant requirements of a floating hotel. 
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To effectually faliil these multifarious duties tbe 
Superintending Engineer has under his charge extensive 
repairing works, in which are located the various machines 
and tools required to carry on the work of the differenl 
branches of manufacture and repair. Engineering, 
forging, smithing, brass and lead-founding, boiler 
making, and general iron and steel work, plumbing, 
whitesmith's and tinsmith's work, brass-finishing, paint- 
ing, carpentering and joinery, pattern-making, boat- 
building, sawing, leather working, laundry work, uphol- 
stering, electrical engineering, rigging, sail-making, 
electro-plating, and other kindred matters, are 
placed under reaponsible foremen, who again, in a 
cases, have charge of a considerable staff to carry 
the work on board when the vessels are in port. In the 
works are extensive storee, containing all the necessary 
articles constantly in requirement by the different de- 
partments, so that the vessels may he completely over- 
hauled and outfitted by the line's own establishment 
and staff. 

The other important department of the marine or 
"deck," as it is more commonly called, is under the 
control of the Marine Superintendent. This gentleman is 
responsible both for the general work of the ship in port, 
and for the efficiency of the navigating staff at sea ; the 
latter consisting of the commander, ofBcers, boatswains, 
quartermasters, and crew. The numerous other duties 
connected with the docking and berthing on arrival ; the 
manner and rate of discharging and loading of cargo ; 
coaling, and outfit for the coming voyage, also fall to bis 
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care. Acting -with the Engineering and Victualling Super- 
intendente, he generally, also, arranges for the work 
of the other departments which may require attention 
previous to cotomeneing the nest voyage. 

The nature of this superintendence varies for almost 
every trip. At one time it is to extend or improve the 
saloon accommodation ; at another, it is to arrange for 
dry docking, for the overhaul of machinery, or for survey- 
ing purposes. Sometimes the cargo holds may need 
attention ; at others the meat chambers require altera- 
tion ; on another voyage more extensive emigi-ant accom- 
modation is needed ; and, at all times, the equipment 
either in sails (which, however, are rapidly falling into 
disuse), or running-gear, or lifeboats, or such-like sub- 
sidiary requisites claim vigilant attention. Every now 
and then it is necessary to open-up, place in position, and 
expose all the various pump-gears, fire-hose, boat appli' 
ances, <-t hi-v genua omne. for the annual inspection of the 
supervising authorities. Added to all these duties is, to 
a certain extent, the working of the freight at the quay 
side, for allhough this is controlled from the office by the 
freight department, it is necessary that the wharfingers 
and stevedores who manipulate it should work to suit 
the state of the ship. 

Then comes the preparing for the voyage : seeing that 
the cargo and coaling is thoroughly completed ; hatches 
and openings secured; decks Wiished down; and all made 
straight and fair, ready, with fit officers and crew, to 
receive the passengers and mails on the advertised date, 
and to pass the inspection, not only of the Government 
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officials, but also the critical and exacting scrutiny of the 
partners or managers themselves. 

The third division of the "Outside" section — the 
victualling department— is also under the charge of a 
responsible Superintendent, to whom is intrusted theen- 
tue management of the stewards' department, the control 
of the outfit for the living-quarters both of the passengers 
and the leading sections of the crew, and the victualling 
throughout, including the supply of wines, medical requi- 
sites, and other articles necessary for the wants of so large 
a floating population. Besides the shore staff, tiie Super- 
intendent is assisted on hoard by the purser, who gene- 
rally takes charge of all the ship's papers and documents 
relating to finances, passengers, and freight ; and who 
also, assisted by the chief and second stewards, super- 
vises the working of tiie large staff required in the distri- 
bution of the saloon passengers in the berths and places 
assigned to them, in preparing for the daily meals, and 
in arrnngements for cooking, baking, etc., so that the 
whole working may be such as to give satisfaction, insure 
cleanliness and secure all necessary attention to each 
individual, whether in the state-rooms, saloon, or smok- 
ing-room. Another of the important functions of these 
officials is that of keeping a check upon the supply of the 
immense quantities of food and drink which are iii almost 
continual demand. Not an unimportant object of atten- 
tion for the Victualling Superintendent is the rearrange- 
ment of his staff, with due regard to the pei-petual 
fluctuation in the number of passengers, as at one time 
the vessel may be full, and at another have but few to 
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provide for; so that, if too many hands are shipped, 
there is not work for them, and, on the other hand, 
if too few are shipped, the complaints of want of atten- 
tion come in volumes from disappointed travellers. 

To illustrate the elaborate system aecessary for the 
actual working of a twin-propelled Atlantic liner, it is 
only necessary to describe the general routine of the 
various departments, beginning with the news of her 
coming arrival in the Mersey, which is generally re- 
ceived by telegraph from Queenstown, and again from 
Holyhead. 

On the news being received in the general manage- 
ment division of the otEce, the expected hour of arrival 
is at once communicated to the Post Office and Custom 
House, and an hour appointed for the steam tender 
to leave the landing stage to meet the liner in order to 
take off first the saloon, and afterwards the other 
passengers, while if the mail be a heavy one, a special 
tender is set apart for it. The passenger departmeut on 
being informed, generally communicates the hour of the 
tender's departure to the various hotels, railway com- 
panies, and others directly interested, and makes pre- 
parations for the landing of the passengers and the 
examination of their baggage by the Customs. 

With this tender goes the Victualling Superintendent, 
accompanied by the Health and other Government 
officers whose duty it is to pass the ship for entrance into 
port, and grant permission for the disembarkment of the 
passengers. 

On the arrival of the various papers and documents at 
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tbe office, the ship is entered at the Custom House and all 
the necessary formalitiea are gone through to allow the 
work of debarkation to proceed whilst the clerical depart- 
ment at once commencea the work of sending out advices 
as to the supplies of coal, and the delivery of outward 
freight on quay for the nest voyage. 

The Marine Superintendent and hia department, on 
hearing the time of arrival, make all arrangements to 
dock and berth the ship as soon as possible after arrival, 
and get ready for the discharge of cargo, and the 
re-coaling. After the vessel is docked, the crew are paid 
off in the presence of a Board of Trade officer as soon as 
convenient, and nowadays are at once signed on again 
for the next voyage. The chief officer then submits his 
" indent " for repairs, stores, and requirements for the 
nest voyage, and this document guides the Marine Super- 
intendent in hie arrangements when the vessel is in 
dock. 

As soon as the vessel is moored, work is commenced 
by the stevedores. The hatches are opened and the dis- 
charge of the cargo is busily proceeded with by a small 
army of men, some unloading and others coaling for the 
coming voyage. Immediately the holds are empty the 
reloading is commenced, so that no time is wasted, and 
it is no uncommon thing to discharge 4,000 tons of in- 
ward and load 3,000 of outward cargo, and also put about 
2,000 tons of coal into one of these vessels in about two 
working days. 

In the engineering department the work, although 
'Uogether out of the public sight, is much more exten- 
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sive. As soon aa the engines are stopped, the large 
staff is started to wipe down the machinery, blow down 
the boilers, or otherwise let off steam, and generally pre- 
pare the whole for inspection and overhauling. 

The simpler portion of this is done at once ; and when 
the chief engineer's "indent" has been through the 
hands of the Superintending Engineer, the important or 
heavy work is proceeded with ; both the sea-going and 
shore staff working conjointly, as the former are alto- 
gether responsible for the proper overhauling and ad- 
justment of the moving parts, so as to insure good 
working at sea. The boilers after being cleared of the 
enormous quantity of asbes, soot, and rubbish, always 
consequent on such a large number of furnaces, are care- 
fully cleaned out ; if necessary the inside is scaled, and 
the whole is thoroughly overhauled by the ship's boiler- 
makers and the shore staff under an experienced fore- 
man, and also under the keen supervision of the chief 
and second engineers, who are thoroughly alive to 
the fact that good work in port means less trouble 
at sea. 

In addition to this work there is also the overhauling 
of the machinery in other parts of the vessel, and the 
sundry repairs required in the other departments, which 
only can be effected by skilled mechanics. 

After the passenger department has finished with the 
disembarkation of the passengers, the chief steward turns 
his staff to clearing away and sorting the numerous 
urtiden de toi/iige which have been in use throughout the 
trip, some being put aside for next voyage, and others 
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sent to the company's works for repair or overhaul. 
Of these, by far the most extensive is the *' linen/' as 
it is generally termed, and it may be here mentioned 
that so extensive and complete are the laundries that 
the whole of the table and bed-linen for over 300 saloon 
passengers can be returned to the ship in the space of 
forty-eight hours ready for use, thoroughly pressed and 
aired. As soon as the clearing up has been done and 
the Victualling Superintendent has passed the ** indent,'* 
the saloon, state-rooms, and other quarters, together 
with all furniture, are thoroughly overhauled and re- 
furbished. The galley and pantry meanwhile are also 
being attended to by their respective staffs, aided here 
again by the shore stafif, and the various cooking and 
serving utensils are replaced or sent to the works for 
repair. It is almost impossible for an outsider to realize 
the immense quantity of large and small articles which 
continually require repair or renewal in this department 
of large passenger vessels, and for the large liners an 
immense stafif of tinsmiths is required to be continually 
at work, both in making new and patching up worn 
articles. 

Another class of men kept continuously at extensive 
work are the carpenters and joiners, and also cabinet- 
makers, who, under an experienced foreman, are con- 
stantly engaged in the saloons, state-rooms, steerages, 
deck-houses, hatches, stores and crew's quarters. The 
elaborate and extensive lavatories nowadays required, 
also command the constant attention of experienced 
plumbers, owing to the labyrinth of pipe arrangements 
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in the ship, which supply fresh ajid take away the waste 
water- 
Draughtsmen are also constantly occupied in noting 
and malting drawings of the changes and alterations 
continually being effected, both to keep pace with im- 
provements and to further economize. 

Besides all these hands directly engaged in work about 
the ship, it is necessary to retain, both at the quay side 
and the works, a large staff of book-keepers, clerks, and 
ti:ne-keepers to attend to the eKtensive wants of the 
clerical department ; and in addition, reliable watchmen 
to take charge during the hours when the workmen are 
off. One officer and engineer are also required to be 
on board, and certain others of the steamer's crew ready 
to act in case of fire or other casualty. 

In addition to the overhauling for an ordinary stay in 
port, must be reckoned the very great extra work entailed 
if there be any heavy machinery to replace or any mis- 
hap on the voyage to repair, and also when the annual 
Boai-d of Trade inspection required by law on all pas- 
senger vessels becomes due, as the vessel must then be 
put in dry dock. To this requirement must be largely 
attributed the excellent conditions and regulations now 
existing on all passenger vessels, although great credit 
also must be given to the enterprising owners, when 
urged by competition, for going even further than the 
requirements, in adopting all possible means to increase 
the safety and comfort of their passengers and crew. 

In order to show the excellence of this annual in- 
spection which is invariably carried out by the Board's 
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own OEBciata (men of tried experience}, it will not be 
out of place to Imefly describe the routine and con- 
ditions necessary to obtain the renewal of the passenger 
certificate. The first thing is to pay into a mercantile 
marine office the necessary fees, which vary in amount 
according to tonnage, at the same time giving notice 
of where the vessel is lying, and also the hour she 
will he ready in a graving dock for the purpose of 
allowing the surveyor to "sight," otherwise carefully 
survey the bottom, propeller, and all other fittings not 
visible afloat, which must be done before any painting or 
exterior work is efl'ected. This is looked upon as the 
most vital point of the survey, the passenger certificate 
always dating from the day of sighting. 

Other matters esarained by the surveyors are the deck 
and other fittings and gear ; the holds ; and the hand and 
Bteam bilge-pumpe, which must have all parts actually 
shipped in place, and the valves and interiors open for 
examination ; in addition as many of the bilge strainer 
boxes as possible must be exposed, together with as many 
of the limbers,' in order to examine the state of the cement 
in bilges and to note any signs qf working of the ship 
itself. The bulkhead sluices^ must also be turned, the 
water-tight doors closed and opened, the handles and 
fittings for these being penuanently attached or sus- 
pended in convenient position alongside. The fii'e-boBe 

' " Li ni be re," the spaces betiveen the frames of the vesfiel in the 
bottom under the ceiling. 

" " Bulkhead sluices " nre the vnlves in the liilge-pipes, etc., tun- 
ning ihrouah the bulkheads. 
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mast be connected to the water service, and be stretched 
out for inspection with projecting nozzles attached, and 
connecting keys in place. 

The elaborate equipment of boats has to receive careful 
attention ; each must be uncovered and actually have on 
board the necessary sails, masts, yards, oars, thole-pins 
and rowlocks, attached with strong chains ; rudder and 
tiller ready in place, plugs, bailers, two fresh-water 
breakers or casks, bread-tank, life-belts and axe, so that 
each article can be thoroughly inspected. 

The capacities and lowering arrangements of the 
boats — which are strictly defined, not only by the 
British but also the United States authorities — must 
be up to standard, and a complete list of their sizes and 
capacities, when required, must be handed to the sur- 
veyor ; the boats must also be lowered into the water to 
test the gear and their water-ttghtness. 

All the scheduled signal and spare lamps must be 
cleaned and open for survey, the various foghorns, 
rockets, etc., for night signalling, and the sounding 
leads, must be submitted to inspection. 

The anchors must also be cleaned and scraped, with 
the ofBcial and proof numbers distinctly visible, and, 
in dry dock, the whole of the cables must be run out in 
the bottom of the dock and have the shackle-pins all 
backed out, so that the numbers may be verified with the 
certificates of tests. 

A still more extensive survey has to be gone through 
in the machinery departments ; the whole of the work- 
ing parte, such as cylinders, valves, pistons, pumps, 
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crank-pins, bearings, aafety-valyeB, fresh-water con- 
densers and other portions miiBt be opened up for in- 
spection, also the boilers both in the steam and on the 
fii-e sides ; it ia also necessary at stated intervals to 
take off the propellers and draw in the stern shafts for 
examination. This precaution is now generally taken 
every twelve months by most of the leading lines, a 
practice strongly to be commended. 

In addition to these retiuirements all the official papers 
of the ship, namely, ship's register, the Tarious cer- 
tificates relating to the compasses, chains and anchors, 
and also those of the captain, chief and second officers, 
and chief and second engineers have to be presented for 
notification, 

After all these steps have been completed, the Board's 
surveyor has to send to the principal office in "Whitehall, 
London, a declaration made by him stating that the ship 
is complete in all requirements. On receipt of this the 
certificate is forwarded to the owners, which allows her 
to carry passengers for a stated period. 

When it is remembered that, in addition to all these 
requirements, very extensive rules and regulations of 
the Board of Trade have to be complied with by the 
builders of the ship and machinery previous to the 
vessel's obtaining a certificate, it is evident that but little 
is left to be desired in the thoroughness of the protectioa 
afl^orded to the marine traveUing public by the British 
Legislature; and when the enactments are carried out by 
the surveying staff with such ability, intelligence and 
wiUingnesB to help at all times as the author has ex- 
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perienced for over fifteen years, there is no doubt they 
provi<1e a strong incentive to all concerned to aim at and 
achieve a higher grade of perfection in the safe and per- 
fect working of high speed passenger vessels even than 
that now reached. 

True it is that now and again murmurs of discontent 
arise from some enterprising builder or engineer, or from 
some far-seeing shipowner, who finds a restriction placed 
on some new untried advance ; but if a successful trial 
proves a new idea to be satisfactory and safe so far as 
human life is concerned, which is the Board of Trade's first 
requirement, then ready acceptance may be obtained, 
even if outside the usual authorized forma. 

In addition to this annual inspection in the home 
ports, another has nowadays to be undergone by the 
surveying staff of the United States Government, who, 
some ten years ago, enacted a law which rendered it 
compulsory for all vessels carrying passengers from the 
ports of that country to have a certificate, granted on 
Boniewhat similar conditions to the British regulations. 

Returning now to the direct working of the ship : as soon 
as the advertised date for sailing draws near, the "Out- 
biiIl- " section having had the work on board completed 
and all departments in order, steam raised and engines 
tried, and everything ready to receive passengers, while 
the " Inside " section has transacted all its portion of the 
worlt, definite dates are announced for the embarkation of 
first the steerage, then the second class, and finally the 
saloon passengers. This may take place at the loading 
berth in the company's dock, but more generally from 
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the landing stage, a notice of these hours being widely 
circniated. At a certain specified hour the official 
clearance takes pla^;e on board, which means the passing 
of the ship by the Health and Emigration officers, as 
well as by the Board of Trade, the Customs clearance 
having been arranged pre-viously, so that the vessels may 
go out of dock into the river and await the 
and mails. 

The form of clearing a vessel is carried out by twt*' 
Government ofBcers, one being a sea-goingofBcer of tried 
experience from either the Royal Navy or Mercantile 
Marine, and the other a fully qualified medical man ; 
these two gentlemen upon arrival proceed to examine the 
steerage passenger accommodation as to sleeping, lava- 
tories, exits, ventilation, and other necessaries ; afterwards 
each individual steerage passenger, adulter child, has to 
pass the medical officer, to provide agninst the chance of 
any infectious disease on the passage. The medical 
outfit is subjected to examination, and the entire crew 
has to be mustered and pass the inspection of both 
officials, so as to insure their being fit and able men for 
their respective duties. A careful examination is also 
made of the lifeboats, some being lowered into thewaterj 
and often an inspection of other details, such as nighl 
signals and rockets, the supply of fresh water, freeboai 
etc. The necessary papers being filled in and signi 
the vessel is cleared, and ready to proceed to sea as sot 
as the saloon passengers and perhaps mails are on boari 

The embarkation of the saloon passengers, which, as 
rule, is the final scene, takes place from the dock 
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landing stage at a convenient time shortly precedi 
that at which the vessel gets under weigh, and is accoi 
panied with much bustle and stir but no coofusii 
everything being done systematically. 

The celebrated lauding stage, which plays bo uael 
a part in the coming and going of the Liverpool Trai 
atlantie liners, is one of the most important appnrti 
ances of the great port on the Mersey. Notwithstanding 
its close proximity to the surface of the water, it was 
completely destroyed by fire on July 28th, 1874. This 
disaster was occasioned by some workmen, who were 
worluDg near the embay ment in the stage, allowing a 
naked light to set fire to some of the creosoted woodt 
beams then existing below the deck of (he stage, 
owing to the inflammable nature of the material and to 
its inaccessibility, no effectual means could be found to 
extinguish it, so that the whole utrueture, extending 
nearly half a mile, was totally destroyed. 

Some idea of the extent of the fire can be gathen 
from the illustration, which is reproduced from a phol 
graph taken from the Birkenhead side about three hours 
after the fire commenced. No lives were lost, but the 
reconstruction of the stage occupied a considerable perio(i»i 
and entailed a cost of over ±'250,000. 
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Upon the arrival of the tender with the saloon paasengers 
alongside the ship, the commander and officers are in 
attendance at the gangway to receive them, and all the 
stewards ranged ready, under the purser and chief 
steward, to direct them to their different rooms and 
berths, and attend to the removal of the smaller haggage ; 
the larger baggage, which is despatched by another 
tender, being stowed by the deck department in quarters 
specially set apart for it. After a short period, the 
whole of the passengers and their baggage being on 
board and all ready for sailing, the tender leaves and 
returns to the stage with the owners or representatives, 
and officials of the company, and, if the state of tide 
permits, the vessel gets under weigh at once under the 
supreme charge of the captain, whose station is on 
the navigating bridge. With him is also the pilot, 
-whose duty it is to navigate the vessel through the 
channels and passages for which he is duly licensed. 
There is also on the bridge, alongside the captain and 
pilot, the fourth officer, whose duty is to transmit the 
engine-room and steering orders. 

The chief officer's position when leaving or entering 
port is in the bow of the ship, to attend to the working 
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of the anchor and other duties in that quarter; to 
attend to the stern, the second officer takes up his posi- 
tion on the poop; the third officer gives special attention 
to the prompt carrying out of the orders given to the 
quarter-master at the wheel, and so on, each officer 
having a proper station and duty assigned to him. 

In the engine department, also, the duties of each 
of the staff are distinctly defined for the time of leaving 
and entering port, so that nothing is left undone to 
secure systematic working throughout. 

After the vessel has got fairly under weigh and cleared 
the channel, the ** stand-by," as it is technically termed, 
is dispensed with, and the duties are changed for the 
regular watches at sea, not to be changed again until 
the arrival off New York, except in event of foggy 
weather coming on at sea. 

It is interesting to compare the recorded experiences 
of a passenger in one of the great Atlantic liners at 
different periods. In Dickens' ** American Notes " we 
have a narrative relating to the year 1842, which not- 
withstanding the humorous vein in which it is written, 
is obviously a graphic and truthful account of an excep- 
tionally bad passage. .The book is so well known that 
we need not do more than refer the reader to it. 

Mr. Hepworth Dixon describes life on a Transatlantic 
steamer in October, 1874 : 

How splendid are these passage boats ! The "Republic" is 
a floating palace, with the style and comfort of a Swiss hotel. 

I will not say she is better than the vessels in our track ; 
but I have put my foot on many decks, and laid my head in 
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many berths, and I am perfectly content with the " Republic." 
After trying her for several days and nights in weather of 
ronghest sort, even at the equinoxes, I am ready to despair 
of finding any vessel more completely to my mind. 

A floating palace with 500 souls on board, we measure 
more than 400 feet in length, and have a saloon amidships, 
gay with gold and soft with cushions, in which the young 
ladies can flirt, and their elders dawdle over books and 
prints. The smoothness is remarkable, and the ventilating 
perfect, with the exception of one evening when we hold a 
concert ; we breathe a fresh and bracing air that gives a 
wonderful keenness to the languid palate. 

We have a host of little comforts, some of which are not to 
be had in a first-class Swiss hotel. 

We have a good piano, and a real library of books, a 
smoking-room, a barber's shop, and a ladies' saloon. Each 
passenger has a printed list of his fellows, and a track chart 
of the ferry ; so that he knows the persons on his right and 
left, and keeps a daily check on the officer who marks our 
log. The crew is perfect, from the captain, in whose skill and 
vigilance we put our deepest trust, down to his boy Tommy, 
a young and laughing scapegrace, who attends my own parti- 
cular berth, and sees that there is plenty of iced water in my 

Through mist and storm we keep with singular fidelity to 
Commander or Lieutenant Maury's steam lane for outward- 
bound vessels. 

Maury's lanes are now well known. 

They were first laid down by order of the American Govern- 
ment, in order to avoid risk of collision in the fog. The out- 
ward lane lies to the north, beyond the influence of the Gulf 
Stream ; the homeward lane to the south, in the strength of 
the current. They never touch each other ; so that steamers 
keeping their course can never dash into each other's sides. 



The Ocean Voyage. 
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As a picture of the life on one of the fiaest of the 
passenger steamships of to-day, we may give a sketch of 
the bomewnrd voyage on board the Olty of New York, 

ias described by a passenget : 
" The ocean voyage is two days old. The sea is smooth and 
the skies are clear. The great steamer City of New York 
steadily plongha her way through the dark blue wattr.s, skim- 
ming lightly over the indigo-hued ■waves that are thrown back 
from the prow with a ruffled edge of silvery foam. Tbe pas- 
sengers have become sufficiently confident to partake of a 
good breakfast, and in the enjoyEnent of contented idienes-f 
are wandering about the ship, or reclining in their chairs 
whiling away the time. The fresh sea air blows gently over the 
decks bringing its wholesome tonic. The chief thing that 
everybody is elaborately endeavouring to do, may be summed 
up in the single word — nothing. And how to do this most 
Eiiccessfully seems the only apparent anxiety. The Transatlantic 
voyage is the best possible realization of the true meaning of 
absolute rest. The steamer has gone far away from the land, 
and the light blue sky and dark blue ocean meet all around, in 
the great expansive and almost limitless circle of the horizon, 
without a spot to break the line bonndiug the vision. The 
ship and her company have become all the world to those on 
board, and thus cut off from everything outside, the voyage 
is an enforced idleness. Letters cannot come, nor can tele- 
grama vex, so that no business cares disturb the delicious 
serenity of the situation. Haunting a favourite spot on the 
lee liide of the promenade deck-hoDse, the easy chair is reclined 
back at just the proper angle for comfort. Looking lazily 
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out upon the passing ooean, seeu between j-our toes, yoii fade 
aiTaj gradually into a semi- unconscious dreamland in blissful 
peftoe with all mankind. A book may for ^ moment divert 
attention, but the complete restfulness of the situation almost 
paralyzes the effort to read it, no matter how light the litera- 
ture. The quick-moving machinery sings a constant lullaby, 
and makes the dreamland fancies come and go. 

Fellow voyagers are scattered all about the spacions deck 
enjoying similnr idleness, and as one looks out over the sea. 
the foam-streaked waves through which the steamer swiftly 
moves, rush by almost like the rapids of Niagara. The sun- 
light paints the waters blue, or leaden as the clouds may 
come to obscure it. The sharp half-hourly strokes of the 
ship's bell tell the passing time in the language of the sea, 
without regard to the accuracy of the landsman's time- 
piece, which is always getting behind. Then may come a 
spell of fog, and as the lookouts peer sharply forward, the 
powerful steam siren sounds its deep baas sonorous bl.ist that 
goes far over the sea, to warn approaching vessels that 
aded in the mist. Rapidly pushing ahead, the 
hotel outstrips the clock, and daily greets the 
rising sun further eastward around the globe Thus the 
voyage goes on, dreary in fog and storm, when everything on 
deck is wet and cheerless, Out most pleasant on the bright 
days, when all hands come out to sun themselves. Tlie stei-ner 
6ort pedeatrianize fllong the CKtensive promenade deck, discus- 
sing the probabilities of the voyage, and watching the heaving 
of the log that aids in measuring the distance sailed. And 
then the day wears away grailually into the night. The sun 
that has risen ahead of us and gone past, finally sets in its 
bank of cloud beyond the wake of the vessel. The full moon 
brightly over the waters, and when the jileasures of the 
re ended, the cabiu is sought, and tjie gentle motion of 
the ship rocks all to sleep. 
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At first this euforced idleness of the sea yojage— so different 
f I'om the rush aud hrtiTt of bosiiiess ob land — is most delieioufl. 
But after a, while the thoi'onghlj- rested mind is satiated, and 
there comee a gi'owing- anxiety for something to do. All things 
fire now relished that give the mind employment. A passing 
vessel is a wonderful sight— all eyes watch her, and all tongues 
gossip about her. The wonder is great, that with all the ships 
constantly passingbetween the two Continents, it is yet possible 
to steam along for a whole day witbont seeing a sail no matter 
how distant. The banks of Xewfonndland also cause much de- 
bate, some having the idea that they are a sort of dry land. The 
gnlls, circhng about the ship ; the porpoises gambolliiig in the 
waves ; the Mother Carey's chickens ; and occasionally a whale 
—are subjects of interested stndy. And thus we go along — 
taking three or four meals a day to help kill time, with brief 
snacks between on deck — and like Columbus are constantly 
on the lookout for land. 

After a little more time spent in idle dreaming, the rigour of 
nature asserts itself more and more, and lis we cross the New- 
foundland banks, the bright sunshine and smooth sailing of 
the ship prompt to esertion. Then one is ready to start out 
for ft survey of the vessel, and to realize the estent and mag- 
nificence of the " City of New York." And first to her prow, 
where the sharp boms cleave the water, cutting the waves like 
a knife and throwing a spray-cloud on either side that runs off 
diagonally backward, covering a long wave of foam. From 
nnder the bowsprit there looks down upon the water the fine 
figure-head of a goddess of the seas, whose surrounding oi-na- 
mentation is an adaptation of the coat of arms of Xew Xork 
city, with other appropriate designs. The gradually narrow- 
ing promenade deck extends up to the prow, its expanded 
forecastle covered with great capstans and windlass, huge 
chains and anchors, and derricks rising above, that by noise- 
less yet speedy bydiMulic power move the anchors and power- 
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ful eaigo hllB As the ship speeds along, the coustant look- 
out seaman BtanJB peering out over the ocean ahead to give 
timely notice to the officers back on the bridge, of everything 
cominy in Eight Breakivaters cross the deck behind the 
anchors, to dnert any flow of water that may be shipped over 
the bowB, and abaft the forecastle is a railing marking the for- 
nard limit of the passengers' promenade. 

In its bstent and attractiveness, this promenade is some- 
thing unparalleled m the construction of ocean passenger 
fihips Looking astern from the forecastle, the broad surface 
on each side of the deck-house stretches back for over five 
hundred feet This broad surface on either hand is divided 
longitudinally bj a centre raihng. Within the spaces between 
the railings and the deck-house, the passengers are reclining 
on their easy chairs, clothed in all sorts of picturesque cos- 
tumes m their rugs and wraps, and lying about in the most com- 
fortable if not the most grncef al attitudes. All colours of the 
rainbow and all styles of yachting and picnic fashions are dis- 
played in this parterre of chromatic steamship luxury, bordered 
on one side by the white wall of the deck-house, pierced with 
its row of little round windows, and on the other side by the 
deep blue sea. Outside the raiJing is the wide and nnob- 
stTucted promenade stretching almost from stem to stern, 
where scores are pacing briskly along the deck taking their 
morning " constitutional," while others lean over the ship's 
side watching the restless sea and the distant fishing vessels 
that are numerous on the biinks. At the forward end of the 
deck-house rises the high rounded glass-covered dome of the 
gi-and saloon, having in front of it the ponderous foiemast of 
the ship, with its spars and furled sails, and well aloft the fore- 
top, a circular railed-in space, where, in time of storm and fog, 
and sighting land, an additional lookout is stationed. On 
either side of the deck, in front, are the huge cylindrieal 
structures in which are carried at night the steamer's port and 
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Btarboard — red aod green side-lights — while in tLe rentilatov 
shafts which rear their hooded tops above the deck, electric 
motors whirl the busy fans aboat and tiius give constant anp- 
pliea of freah air in the apartments below. Here also lahour 
the more mnacniar passengers at the exhilarating yet tantaliz- 
ing game of "dock billiards," the flat wooden discs, when 
sho 'ed along, gyrating in wayward fashion, as the motion of 
the ship may give them an unexpected twist down towards the 
leevavd side. And here also, at the farthest forward point, 
sta ids the anxious voyager, who wishes to divide work with 
thi5 lookout, and anticipating tbe end of the journey, get the 
earliest glimpse of the approaching shores of the Emerald 
Isle. 

High above the promenade deck, jnst abaft the saloon dome, 
crosses the "bridge," or as it may be termed, the "head- 
quarters" of the ship. Upon it stand the officers on duty 
guiding the vessel, with constant eye upon the compass and the 
sea, while an obedient seaman quickly acting upon any order 
controls the adjacent tiller, which by hydraulic power moves 
the rudder. Close alongside are the signals to the engine- 
room, and the "tell-tale" showing by a dial the course the 
ship is sailing and disclosing the slightest deviation. Canvas 
covers the front of the bridge to keep off the wind, tor the 
swift progress creates an almost constant gale as the vessel 
drives ahead. On another bridge beneath are the wheel-house 
and chart-room with tbe captain's quarters, and hei-e the ship's 
course and progress are worked out by abstruse systems of 
nautical mathematics. Behind the bridge in succession rise the 
three huge black smoke stacks, each with its white encireling 
band, the especial mark of the Inman line. Heavy smoke poura 
out of them, and iscarriedbythewindin a long dark line diagon- 
ally away from the vessel for miles over the sea, as the coal is 
shovelled into the farnacea below. Rising also from the deck 
on either side of these great stacks are the six large air " in- 
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draughts " that supply these fires. Powerful fans drive the 
air down them into the enclosed spaces around the stoke- 
holes, so that the furnaces are kept constantly aglow by this 
abundant draught of fresh air, which can only find its vent 
through the fires and thence into the stacks. Behind the 
bridge, stretching far abaft, and carried on either side of the 
deck-honse high above the promenade, is the long double line 
of the vessel's life-boats, each with its davits and tackle rigged 
for instant use, and having a spacious platform beneath to aid 
convenient working. 

Extending our promenade beyond the stacks, we come to the 
■engine hatches, and through their open port-holes in the sides, 
one can peer far down below and see the broad cylinders with 
their intricate surroundings of valves and machinery, and 
their quick-moving piston rods darting up and down as each 
revolution of the screw-shaft drives the ship along. A flush of 
heat and an odour of steam come up to tell of the forces 
moving the ponderous machinery, yet all goes smoothly and 
well. At intervals there are passage ways opened through 
the deck-house to give convenient access between the two 
sides of the ship ; and these also contain the entrance doors 
to the suites of apartments that are so attractive to the 
traveller. Each suite has its drawing-room, boudoir and bed- 
chamber, a little flat in miniature, with lavatory and bath, and 
windows looking out upon the sea. Sofas and wardrobes 
abound, they are converted into beds at night, and the methods 
of combining comfort with luxury are unique, making them 
spacious and attractive to a degree unusual on shipboard. 

The mainmast rises through the afterpart of the promenade 
deck-house, while at some distance further astern, a railing 
crosses the deck to divide off the second cabin space, these 
passengers being allotted the afterpart of the promenade. 
Their space is the full width of the broad deck for over one 
hundred feet in length extending back to the stern ; and under 
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its proteoting awnings tliese second cabin [lasseiigers hfire an 
nccommodation exceeding in comfort and actaal lusiiry any- 
thing lieretofore provided foi- them, with a broad stairway 
leading down to their dining. saloon. The people from the first 
cabin walk back here, and envy them this wide and level deck, 
which is jnst the place fo^ a dancing.floor, and is sheltered 
from the winds by the protecting deck-houses in front. From 
its centre rises the mizzen mast, with the spanker clewed up 
to the mast, 1 eady for nse if needed A linadred or more pas 
sengera are reclininsr in chairs or I\ing about this spaciona 
deck getting much the most comfortable Transatlantic pas 
snge they ever experieni.ed Thev narse their babies gossip 
and sing with mnsic and games and hive generallt that very 
good time which peiple in then walks of I fe know so well 
how to enjoy "Near (he stern upon this deck lie compasaea 
and complete steering geir with stinting and stij ]-ing signals 
for use when the vessel is backing or is guided from the stern, 
as she is designed to be moved as readily backward na forward. 
At the very stern is the little mast bearing the ship's colours, 
and from which are displayed signals of recognition to pass- 
ing vessels. Upon the circle of railings guarding the stem 
are hnng life bnoys ready to throw into the sea at a second's 
notice should any one fall overboard. Behind the ship, the 
sea boils up in a maelstrom of foam , which flows away in a long 
white line toward the western horizon, marking the wake, as 
the displaced waters rush in to fill the chasm through which 
she has just passed. Beneath us quickly revolve the great 
twin screws, one on each side of the rudder, and as we look 
over the rail, the rush of the blades can be seen through the 
cleap blue water, making the beautiful spii'als of air bubbles 
under the surface that gradually rise and burst out a short 
distance behind in white explasions like the smoke of 
artillery. 

Ae we Ewiftly cross the bankB of Newfoundland there are 
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merchantmen with all sails spread, 
id displaying their signal flags, being 
wu-era at home, But most of tLem are 
ners rocking upon tlie waves, with their 
behind, waiting for a school of cod or 
ng, and Ihcir skippers probably having 
decided opinions about flshery treaties and the international 
qnestiona arising over the supply of bait. The sight of these 
fJEhermen npoii the banks causes a sensation among the pas- 
sengers, for it does not take much to stimtilate us now that a 
fTiIl complement of restfuluess has been obtained. We pass 
close by one or two of them, and see their trawls and ready 
baited hooka in the dories, and the crew give ns a cheer, 
althongh we gaze upon them rather with a feeling of pitj at 
the enforced hardships of their lives. Yet they are all happy, 
with little care excepting that the approaching steamer mfty 
disturb the fish and stop them biting, or, if in fog, threaten to 
rnn the dories down. 

The keen and bracing air as we have roamed about the 
spacious promenade deck has again prompted the appetite, 
and the passengers nre quite ready for the welcome gong sDm- 
moning to lunch. The mid-day meal is the natnnil prelnde to 
a brief siesta on the luxurious deck chair, where, wrapped in 
ruga to keep out the co3d, the breeze and motion indace to 
sleep. After this refreshment the survey of the ntagnificent 
vessel is resumed. In the forward portion of the promenade 
deck-hoQsc doors open from either side into a, spacious rotanda, 
covering the stairway leading down to the grand saloon. This 
makes a hall about thirty feet wide, beneath which the cabin 
stairway descends with strong broad balusters, and easy Bteps. 
Just behind this hall on the promenade deck, doors open into 
the library. We wander into this gem of an ajiartment, cosily 
located between two of the smoke etaeks, around one of which 
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the books are arranged in their bright bindings, while ti 
other makes the back for a semi- circular ottoman. Luznrioi] 
sofas are placed all around this pretty room, anil ladies sit s 
the tables writing letters to those at home. Upon the wall 
which are finished in light coloured ornamental woodi 
elegantly panelled and carved, medallions bear the names c 
the leading authors oZ America and Britain. The round wii 
dows have glass screens richly engraved with poems of th 
sea, and an octagonal sky-light pours a flood of warm melloi 
light upon the writing tables below, while at night the electri 
lights give brilliant illumination. Here the passengersj whei 
the air is too fresh outside, come in to rest and read, or writ 
their letters and study maps and railway time books in prepa 
ration for the landing. 

Another equally beautiful apartment is located forward o 
the stair-hall — the ladies' drawing-room. Pretty sky-light 
here send down their mellow radiance upon the rich ottomani 
and carpets, and mirrors reflect the beauties of the finely de 
corated walls, whose elegant panels are surmounted by i 
gorgeous ceiling. Here gather the ladies and children, and ai 
the piano plays they look out of the side windows at the steadily 
passing sea with its foaming *' white caps " bubbling every- 
where in the sunlight, or through the attractive little oriel thai 
overlooks the dining-saloon below. 

The grand dining-saloon :1s one of the chief achievements 
of the builders of this great steamer. It seems as if it were 
at least eighty feet long and fifty feet wide. The broad stair- 
way leads down to the entrance where one comes in through 
wide glass doors, having on each side the capacious side- 
boards over which the food is served, while behind these are 
the pantries with their supplies of glassware and crockery, 
and the hot plates. Opposite, there rises a miniature Grecian 
temple portico above a balcony whereon is placed an organ. 
Between them is a broad space, over which is elevated the 
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preat dome of the suloon, its high archway of vichiy coloni-ed 
glass Hdmitting a flood of light upon the dining- tables 
beneath, from which ou each side stretch cosy alcoves, each 
with its little ronnd windows looking out upon the waves. 
All the kitchens are hidden on the decks below, out of sight, 
smell, or hearing. 

The decoration of this grand saloon, and its Wending 
of colours are most pleasing. The white dome interior, 
and its delicately coloured stained glass, are in artistic con- 
trast with the rich hues of the walls and the elegance of tbo 
table service. It is no wonder that the appetizing qnalities of 
sea air are aided by these attractive snrronndinga, in making 
the passengers almost all the time seek the solid enjoyments 
of this splendid refectory. 

Passing further aft, upon the saloon deck behind the stair- 
ball is the children's dining-room, and then one gets among a 
labyrinth of state-rooras nnd interior apartments of the ship, 
with bath-rooms and lavatories, ail constructed with the latest 
improvements ; and finally comes to the engine hatches, ore on 
each side of a central hallway, used also as an auxiliary 
children's dining-room. Here can be seen to greater advan- 
tage the swift-moving machinery, with the engineers climbing 
upon their iron ladders deep down helow, un they oil and watch 
the motions of the ponderous engines whose cranks lightly 
turn the heavy screw-shafts beneath. The boilers are con- 
cealed in spaces forward, where forty firemen are always on 
duty shovelling the coal into fiftj-four furnaces creating the 
steam for the enormous power of the ship. Within the largo 
air-tight enclosed spaces around the stoke-holes, the powerful 
downward air current always gives a cooling draught most re- 
freshing to these perspiring firemen, as it makes the 6res glow 
^^^and burn, 

^^^— Abaft the engine hatches, another stairway leads up tjs 
^^^Die promenade deck, and beyond it is the smoking-room, 



168 THE ATLANTIC FERRY. [CHAP. X. 

having a comfortable barber's shop as an adjunct. This 
smoking-room, as broad as the ship and as long as it is 
wide, has many comfortable seats and little tables lighted 
from the sky-lights above. Here usually assemble the 
greatest travellers and nautical luminaries of the ship. 
Many are the tales told in this attractive assembly-roona, 
as the veterans spin their yarns and discuss every topic. 
And in the evenings, when the trials and enjoyments of the 
day are ending, here gather the active spirits who spend their 
time guessing the distance travelled ; for no subject creates 
more interest and even excitement than the discussion of the 
ship's daily run. What pleasant memories cluster around 
this attractive smoking-room of the " City of New York,'* 
where sometimes a hundred people congregate as participants 
or auditors of some debate of grave import evolved from 
the events of the voyage. 

As the night wears on, one after another leaves the group, 
and seeking the state-room turns into the little bed, with the 
gentle motion of the ship rocking all to sleep. And thus, in 
the ocean crossing, the day and night pass away, as with 
monotonous regularity the great twin screws drive the ocean 
monster forward, while the constant wash and swirl of the 
waters unite with the vibration of the machinery in sing- 
ing our soothing lullaby. 

II. The Arrival. 

Britannia needs no bulwarks, 

No towers alon^ the steep ; 
Her march is o'er the mountain waves, 

Her home is on the deep. 

In crossing the Atlantic, one is forcibly reminded of the 
poet Campbell's lines above quoted. Britannia's march is 
certainly over the mountain waves, and her home is on the 
deep, if the universality of the British flag on all the vessels 
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we have passed be auy indication. Possibly some day it may 
be otherwise, but now the Union Jack flies over almoBt all 
the commerce of the North Athntic. 

In the gi'ej- of an early morning the dull monotony of the 
sea voyage waa most pleasantly broken by the anuouncement 
tbat we bad sighted land. With, gladness the passengers 
traced out ahead the dim outline of the Emerald Isle, and 
when they had rubbed tbeir eyes and the haze was somewhat 
di.ssipated, the steamer passed the noted rocks of the Bidl, 
Cow, and Calf, with the lighthouse on the Calf Rock towards 
which the steamer had been pointing ii 
over the wasteof waters. These are thre 
ftdjiwent to Cape Clear, and far out fi 
tallest about two hundred feet high 
broadest the Cow, and the little fellow 
behind as the procession travels apparently towards the shore, 
beinff the Calf. The latter is nearest the path of vessels, 
and consequently has the lighthouse, the Calf Hock Light 
being with Fastnet, famous as the beacons making the approach 
to the English Channel. 

Then, in the early morning, the steamer passed the high, 
bold headlands of Ireland, which project with deeply in- 
dented intervening bays, and have a white fringe of breakers 
beating against the bases of the cliiJs falling sharply off to 
the water !rova the table-land above. Among the first of 
these was the bold promontory o£ Brow Head, surmounted 
by the signal station, and as we passed the steamei" displayed 
her signal flags which were answered from the shore, whence 
her arrival waa quickly flashed by telegraph forward to 
Queenstown and England, and back to America. About six 
miles oft' shore is the i-emarkable pyramidal pile of rocks 
known as Fastnet, and we'feailed between it and Brow Head. 
This great pile far out in the se.i looks as if especially put 
there to bear the great revolving flashing light which thus 
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gnarde the Channel entrance. On the tops of the more pronii- 
neiib headlands along this rock-bound (;oast are other little 
white lighthouses, with tlieir baildings and enclosing walls 
also painted white. The blue waters of the ocean have turned 
green as they bathe these shores, upon which not a tree ia to 
be seen. The highly cultivated fields, divided by their green 
hedge-rows, extend down to the edges of the cliffs, whence 
one might fall hundreds of feet into the breakers below, while 
here and there the indented bays open np smiling valleys, 
with little clusters of thatched cottages scattered over the 
landscape. And thus as Ireland passes in review the debate 
among the passengers about her misfortunes is opened, and 
one is reminded again of the poet Campbell and his plaintive 

There came to tha beach a poor exile of Erin. 
Oar steamer moves swiftly past the frowning promontory 
renowned in song and story, the " Old Head of Einsale," sur- 
mounted by its tall, white lighthoase marked with encircling 
red rings, indicative of the bright red light it sends far over 
the sea. Then the vessel rounds the moi-e modest cliffs of 
Robert's Head, to reach the " Cove of Cork," halting off the 
entrance of this pretty bay at Roche's Point, marking the end 
of the ocean voyage of about '2,800 miles from Sandy Hook. 
We gaze through the narrow passage in which we have halted) 
at the green hills within the harbour so dear to every Irisli- 
man's heart. Queenstowii lies behind the point, and on either 
hand inside are the forts guarding this important liaTen — 
Rocky Island with its excavated chambers holding vast stores 
of gunpowder, and Haulbowliue Island with its huge fresh- 
water tank hewn oat of the solid rock. Farther in is the 
noted penal settlement of Spike Island. A little steatn tender, 
dancing like a cork on the waves, comes out from the harbour 
and fastens alongside as, while the passengers 
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Inggage for Qaeenatown are taken off. This transfer gives 
mneh p-musement to the large audience on the stearaev'a eiten- 
sive decks, Trho have been so long without such entertninment 
that the novelty brings them nil ont to watch the desterous 
and comical jfvrations of their compatriots who with multiplied 
hags and bundles are trying to look dignified as they alide 
down the gang way- plank to the tender. Then the mnil-baga 
are transferred, and with parting cheers she briskly paddles 
off into the harbour, leaving a long stretch of foam behind as 
she goes in among the hilts. 

Almost before the tender has started away, our voyage ia 
resumed along the southern Irish coast, past the rook of 
Bailycottou and its lighthouse, and a panorama of green and 
brown fields, little white cottages, and grey towers scattered 
at intervals, the cloud shadows chasing each other along the 
sloping fronts ot baja and headlands. Then the shores recede 
towards Waterford, and the steamer, distant from the land, 
takes a long stretch around the south-eastern coast to St. 
George's Channel. Another isolated rock— Tusbar, with an- 
other lighthouse surmounting — marks the tnrniug point, and 
the route lies between Ireland and Wales, the ship moving 
diagonally across the channel to Holyhead. Here are seen 
the little tugs towing the ships down from Liverpool that are 
starting, in some cases, on long voyages around the world. 
As we move along, the rock-hound coast of Wales comes in 
sight on the right hand, the Irish const having disappeared 
on the left ; and here is got the earliest view of old Albion, 
and with Dibdin oar Enghsh passengers eiclaira: 
it's a sung little island 1 
A right httle, tight little island 1 

Sometimes the distant peakof Snowdon can be seen if the day 
he favourable, hut night has come upon us, and under guidance 
of the lighthouses, the steamer passes around the great head- 
lands of Wales — Holyhead and the Great Orme'a Head, pro- 
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trading northward not far awav from the Mersey. Entering 
the low shores of its estuary, this famous river is ascended, 
and the anchor is dropped in front of Liverpool, the greatest 
seaport in the world. Its docks stretch for miles along the 
river front, protected by their massive granite walls ; and are 
|; filled with shipping whose masts rise among the spacious 

•I storehouses. In the earlv mominor a steam tender comes out 

and takes off the passengers and their luggage, carrying them 
I to the landing stage, where there is a brief customs inspection 

and a hurried good-bye. We bid farewell to the noble ship 
that has so safely carried us over the sea, and the Transatlantic 
journey is ended : 

Still they must pass ! the swift tide flows, 
►I Though not for all the laurel grows. 

Perchance in this beslandered age 
The worker, mainly, wins his wage ; 

And time will sweep both friends and foes 

When Finis comes ! 

y J. c. 
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MACHINERY OF ATLANTIC 

Althodgh the type and construetioa of the engines have 
been generally defined iu noting the steamers already 
mentioned, it may not be uninteresting to briefly review 
the changes in design of the machinery in use at dif- 
ferent times. The first engines were of the side-lever 
type, -which is illnatrated by the sketch of the machinery 
of the Arctic (p. 174), The earlier engines in the Liver- 
pool, Fresident, and Sirius, were all of this type, but lacked 
their finish and completeness, and also carried lower 
pressures, such as 5 lbs. and 8 lbs. per square inch ; with 
them the consumption per indicated horse-power aver- 
aged as much as 6 or 7 and even 8 pounds of coal per 
horse-power per hour. The design of boilers generally 
used was that known as the return-flue boiler, and served 
its purpose until the pressures became too high for the 
large area of flat surfaces exposed, which were found to 
require considerable staying. 

The pressure carried in the earUer days was so slight, 
that in the log book of the Britamua it was recorded on 
one occasion: "Broke the larboard steam-pipe, lapped 
it with canvas and rope-yarn and proceeded with low 
pressure," meaning evidently 4 lbs. or 5 lbs. per square 
inch ! So much has been noted of this old vessel, that 
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it is interesting to here give the names of the fii-at 
engineers who served on hoard. The chief was named 
Mr. Peter Kenneth ; the second, Mr. Thomas Brown ; the 
third, Mr. James Bell; the fourth, Mr. Robert Waddell, 
vtho afterwards rose to be chief engineer of the Scotia; 
and Mr. James Wardrop, fifth. 

The design of the side-lever engine being fairly suitable 
for the paddle-wheele, was generally retained down to the 
Scotia, the last of the side-lever type, and it was still such 
a favourite as to induce modifications of it being retained 
for screw propulsion in the form of a beam-engine. The 
arrangement of this type is illustrated by the diagram of 
the engines of the Cunard steamer Etna, built in 1855, on 
p. 176. It will be noticed that the two cylinders are placed 
on the port side to work vertically up to the beam, the 
other end of which is connected to the shaft on which the 
Bpur-wheel is keyed ; this wheel gears into a pinion on 
the forward end of the propeller-shaft, and, with a view of 
obtaining a good disposition of the weights, the wheels 
were placed between the forward and after engine, of 
which the forward one only is shown on the sketch. 

This system of gearing for screw engines of what 
were then considered large power, was introduced to 
keep down the high piston speed which would have been 
required if the engines had had their piston-rods and 
crank-shaft connected direct to the screw-shaft, the 
revolutions for a side wheeler ranging from 14 to 18 per 
minute, whilst those for the Gcrew-shaft required to run 
from 40 to 80, 90 and sometimes even 150, which was 
then considered much too fast for ordinary wear and tear. 
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An interesting anecdote, which illustrates the marked 
difference between the relative yelocitiea of the paddle- 
wheel machinery and the direct-acting inverted screw 
engines, is often told of one of the older chief engineers, 
who had been transferred from the charge of one of 
the alow-moving paddles to a (juick direct acting screw. 
He was struck by the apparent working full speed of the 
engines, although the order from the bridge had been 
given to go slow ahead; after surveying the situation for 
a moment, he called out to the second engineer, who was 
handling the engines, " The order is to go slutc, better 
slow her down at once," To this the second rephed, 
" They are going dead alow," on which the chief at once 
answered, " Is that ao"? "Well, they may get some one 
else to tate charge of this job, for I won't be in the 
engine-room when they are going full speed, as it would 
not be safe, they are sure to Hy to pieces." 

Another form of engine with gearing, was that shown 
on the annexed plate, which is after the form fitted in the 
first Transatlantic Cunard screw steamer the Clilna. The 
cylinders are of the oscillating type working upward on 
the crank-shaft, on the after end of which is keyed a large 
spur-wheel fitted with wooden teeth, and gearing direct to 
the pinion on the screw-shaft by four sets of teeth. One 
great novelty about these engines was the fitting of a sur- 
face condenser, which, although tried earlier, was given 
up, owing to the difficulty experienced in keeping the 
tubes tight; by this time, however, it was again being 
brought forward and made serviceable. 

Another form of geared engine for screw propulsion, 
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was the steeple type introduced in the earlier Inman 
steamers. Considerable trouble was experienced in all 
these engines with the gearing, owing to the heavy wear, 
which required constant renewal of the wooden teeth, and 
it was eventually found that they gave more trouble than 
the engines connected direct on to the screw-shaft. 




Section at X Y Looking Foricard. 

THREE CYLINDER COMPOUND ENGINES, MONTANA AND DAKOTA. 

After the engines for screw machinery were arranged 
so as to be connected direct to the propeller-shaft, many 
types came into vogue, each Ime favourmg its own 
form, the Inman adopting the horizontal trunk engine, 
the Cunard the inverted direct-acting, followed afterwards 
by the Guion and other lines. 

The Guion Line in its first vessels adopted the 
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inverted direct-acting engine, but afterwards changed, in 
the Wyoming and Wisconsin, to the type having one 
vertical cyUnder and one horizontal with trunk, both 
working on the same crank. They were followed after- 
wards by the type shown on pp. 178, 179, which were 
fitted in the Montana. There was one inverted high-pres- 
sure cylinder working direct on the forward crank-shaft, 
and two horizontal low-pressure with return connecting- 
rods, one on each side of the vessel. The valves of these 
engines, as also of tUe Wyoming and other vessels, were of 
the Corliss type, as may be noticed by the shape of the 
cylinders and the parts marked A. 

Another peculiarity shown on this diagram is the 
vertical ash-shoot, into which the overboard discharge of 
the circulating water is led. The idea of this shoot, which 
was first introduced on the earlier White Star boats, was 
to avoid the annoyance caused in passenger vessels by 
the putting of the ashes overboard, but it was, however, 
only a partial success, giving rise, like many other con- 
trivances, to greater evils than it cured, so that it was 
eventually done away with on all vessels. 

Another feature of the two sister vessels, the Montana 
and Dakota, is clearly shown on the section, namely the 
excessive ** tumble home" ^ of the vessels about midships, 
which gave them a very peculiar appearance. 

' This term " tumble home " is used by nautical men to denote 
the manner in which the sides of the vessels gradually recede 
inwards from a little below the water line to the deck level; this 
was done to a great extent in the old three-decker line-of-battle 
ship. 
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Siuce the general introduction of tlie compound 
engines in 1870, Ihe inverted direct-acting type of engines 
with two cranks, shown on p. 181, haa become almost 
universally adopted. Where the arrangement of one high 
and one low-pressnre cylinder has been departed from, 
it was generally to get more power by placing the hig^^'H 
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pressure cylinder above the low, tandem type.as instanced 
by the sketch of the lirst White Star boat's enginea 
iUuatrated on pp. 81, 83. Sometimes the high-pressure 
cylinder was placed undenieath the low; but all these 
designs have once more given place to the simple arrange- 
ment of the triple compound engine with three cranks, 
illustrated above, and in the annexed diagram of the 
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this single exception no alteration has been made in 
design, but very considerable advances have been made in 
the tools and appliances employed for boiler making, with 
a consequent improvement in the actual manufacture of 
the boilers, which has much increased their durability. 

Other modifications have been effected in the general 
design of the machinery by the substitution of piston for 
slide-valves, to reduce the excessive friction due to the 
high steam-pressures and large surfaces ; built steel 
crank-shafts have been altogether substituted for solid 
ones, and in many cases the hollow shafting has been 
adopted. The removal of the various feed, bilge, and 
circulating pumps from the main engines has also 
allowed of better arrangement in design. 

The introduction of the electric light, forced draught, 
and refrigerating engines, has added many extraneous 
machines to the modern engine-room, and in the deve- 
lopment of these auxiliary engines their construction 
has become a speciality of many firms, with the result 
that they are all of superior make, and do their work 
most satisfactorily, requiring but average care to keep 
them in order at sea. 

One of the most radical departures of recent years is 
of course the twin screw, which, as may be noticed, has 
brought about an alteration in the design of the stem 
from the single screw type long in vogue, illustrated by 
a reprint of a photograph of a model of one of the most 
successful steamers, the Britannic. 

The simi)lest form for the twin screw, and the one 
generally adopted by the different governments, is that 
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illustrated on p. 59, which serves to show the arrange- 
ment of the City of New York and the City of Paris. This, 
as will be seen, does away with the screw port forward 
of the rudder, and allows the hull to be built solid out to 
it, the shafts being supported at the propeller by heavy 
brackets, as they are termed, and covered with a pro- 
tecting casing to the stern tube. 

The other system which has been recently revived is 
that adopted by Messrs. Harland and Wolff, namely, the 
overlapping propellers. This necessitates a screw port, 
as in the single screw arrangements, but as this opening 
is no disadvantage, and the advantages of the design 
and the results obtained have been satisfactory, it is 
likely to be more extensively adopted. The arrange- 
ment of the after-part of the hull, as may be seen from 
the illustration on next page, is so designed that it is built 
with the frames and shell-plating projecting outwards in 
the wake of the shafts, which forms a convenient recess 
inside the ship for the shafts ; it also possesses the great 
advantage of allowing the stern tube to be fitted exactly 
as in the single screw arrangements, which gives a de- 
sirable support to the shaft and propeller, besides keep- 
ing everything as far as possible secure from danger. 

The designs of the propeller, like those of the boiler, 
have practically undergone but little change during the 
past fifteen years, the system of having blades bolted on 
to the propeller boss bein;::; now universally adopted for 
the express steamers, the material for the blades being 
manganese bronze, and for the bosses cast-steel or cast- 
iron. Up to the present the largest proj^ellers yet made 
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have been those on the Umbria and Etmria ; these are 
24J feet diameter, 33J feet pitch, 216 square feet surface, 
and weigh about thirty-nine tons each, each blade being 
about seven tons. Of late the number of blades has 
been reduced on the twin screw vessels from four to 
three, which has given a slight improvement. 

When it is remembered that the cost of the manganese 
bronze for the propeller blades averages about £120 
per ton, some idea of the costs of the machinery of 
the great liners may be formed, the four blades for one 
of these steamers costing £3,360, and the boss about 
another £1,000, so that the total cost of the propeller 
alone, fitted in place, is but little under £5,000. 

One of the numerous requirements necessitated of late 
years in the engine-room, owing to the great advance of 
the steam-pressure, is the ** Evaporator " as it is termed. 
This is required to make up the supply of fresh water 
for the boilers, and is generally worked by the passing 
of steam through coils of pipes immersed in sea- water, 
and so boiling it, the steam being collected and passed 
into the boilers with the ordinary feed water. The 
immense quantities of water used are clearly given in 
the account of the Teutonic's machinery (reprinted by 
kind permission from '' The Engineer "), with some other 
interesting data of the various matters of fuel consump- 
and such like. The other feature of s^Decial note in con- 
nection with the modern machinery is the application of 
forced draught, which is now being extensively adopted.' 

^ The term forced draught is used when artificial means aye 
adopted either hy means of steam jets as on a locomotive, or by 
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The two aysteniB so far tried on the Atlantic are the closed 
stokehole principle, where the air is raised to a pressure 
in the stokehole bj' means of fans, and allowed to flow 
direct through the fires, so forcing the combustion. This 
principle has been extensively adopted by the various 
navies, hut has been practically found wanting in the 
heavy Express Transatlantic Service. 

The other principle is the one named after the gentle- 
man (Mr. Howden) who has so perseveringly pushed it 
forward agamst much opposition and prejudice, and which 
was first introduced to the Atlantic on the steamship 
Ohio, followed soon aftei'wards by the WTiite Star Liner 
Celtic. The results on those vessels were such as to 
induce the fitting of it in a modified form on the "RTiite 
Star Teutonic and Majestic, and also more recently on 
the City of Paris, where it was fitted in lieu of the closed 
stokehole system, when the new machinery was fitted on 
board after the breakdown. 



The Machinery of Teittonic and Majestic. 

The Teutonic nnd Majestic are propelled by twin-screw 
tfi pie -expansion engines, indicating about 17,000 horae-power. 

The cylinders are 43 inches + 68 inches + 110 inobes x 
60 inches. The bigh-pi-essure cyHndera stand next the boiler- 
rooms. The engine- room a are over 5U feet long. All the 



formitig a. partial vacuum in the fnnnel, or by fans blowing or 
Torcing sir into the fires. The first record of forced dran^ht by 
fans is that of the famous ecgiueei John ErioBson, who fitted it on 
the steamer Corsair in 1830, and later in the U.S. warship 
Princeton in 1813, 





I'JO 

L'vlinders hi 
and low-pn 
cylinder. 1 
tended 

Wolff that nothing ia to be gained from jacketting, i 
all events, unless the steam is permitted to lilow through the 
jackets, so as to be constantly renewed. T)iis can only ba 
done in a way to avoid much waste and loss with gi-eat diffi- 
culty. All the cylinders of the Teutonic are, however, fitted 
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pistou vah-es, two each to the interraedinte 
re cylinders, and one to the high -pressure 
cylinders are not 6team-jiickett«d, a. veiy ex- 
perience serving to convince Messrs. HarJand and 




with liners and are air-jacket ted. The intermediate and low- 
pressure pistons have tail rods, but the high-pressure pistons 
have nob. All the pistons are coued to impart stifEness, and 
have been made as lig-ht as is consistent with sti-ength. Each 
cylinder is carried on cast steel friinies. In front is an A 
frame, and at the back a single frame, so tliiit the cylinders 
are carried each on three points of snpporl, and the "three- 
legged-stool " pi'inciple is called iu to give stability, which it 
.does in the fullest degree. The condenser is quite separate 
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from the engine. It is cylindrical, of brase, some 20 feet litnj{, 
and 7 feet iu diameter. The tubes are of brass, } inch dia. 
meter. The aggregate length of all the condenser tubes is 
about twenty niilos. The water passes through the tubes 
three times; it is su]iplied by vertical centrifugal pumps bv 




Messrs. Tangyes, of Birmingham. There is an air pump at 
each end. worked by back levers by the high and low-pres- 
sure engines. These levers also actuate the bilge and sanitarj- 
pninps. The boilers are fed by Weir's vertical pumps, but 
Worthington pnmps are also provided. The engines ai-e 
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separated bj the longitudinal bulkhead, which rises a few feet 
above the water-line to a point about level with the cylinder 
covers. The whole of the upper part of the engine-room is 
common to both engines. As the propellers overlap, the 
engines can be placed much closer together than is possible 
when the usual system is adopted, and the arrangements of the 
engine-rooms are exceedingly good. Access is obtained by 
winding stairs of ample proportions, which are a vast improve- 
ment on ladders. The engraving on page 190, sketch A, is 
a view taken from the after end of the upper platform, the 
cylinder covers appearing on either hand — to port and starboard. 

Fig. B is a view taken on the middle platform. The 
cylinder bottoms are seen overhead. The construction of the 
valve gear will be readily understood. A hand- wheel and 
screw on the weigh shaft is for fine adjustment for expansion. 

The crank-shafts, each weighing 41 tons, are of Whitworth 
steel, the crank-pins being 22 inches by 22 inches. The main 
bearings are not of extravagant length. Indeed, tbey look 
short, but it is a noteworthy fact that they have never yet 
needed a drop of water on them, or heated in the slightest 
degree to give trouble. 

Fig. E gives a view of one of the thrust blocks, which stand 
in a conveniently large open space abaft the engines, and under 
the platform on which are two powerful electric light engines 
by Messrs. Tangyes, driving dynamos by Messrs. Crompton, of 
Chelmsford, who have carried out all the electrical arrange- 
ments throughout. 

We have already explained that the screw-shafts are placed 
so close together that the screws overlap 5 feet 6 inches, and 
the starboard propeller is astern of the other by 6 feet. The 
propellers revolve '* outboard." A large opening is made in 
the dead wood to allow of this system of construction. There 
are no stern brackets, the hull being worked out round the 
screw-shaft, and fitted with a strong spectacle casting in steel, 
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which carries the atem bearings. There is no screw all 
the ordinary sense of the word. Each screw-shaft — oin 
feet and thy other '205 feet long, weighing- 7(3 tons — 




along a species of chatiiber which, well aft, is reiilly outside 
the hall. A view taken in this chamber, plate D, is annexed. 
At the other side is the longitudinn.1 bnikhead, and in the epace 
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between this Hnd the sliiift are placed ice mriking machin 
ammonia— by Snlzer, o£ Winterthur, and the cold air storage 
holds are supplied with cold air by fans from this department. 
A description of this machinery will be found further on. 
Everything ic duplicated, &a that the machinery at both sides 
of the bulkhead is the Eame. 

The screw propellers are lit feet 6 inches diameter and 29 feet 
6 inches pitch, three-bladed, modified Griffiths' true screwB, 
with a surface of 108 square feet each. The propeller blades 
were caat of Parsons' manganese bronze from ingots supplied 
by the Mauganese Bronze and Brass Co., Deptford, by Messrs. 
Hai'land and Wolff. Belfast, who have for some time past 
adopted this metal for the propellers of all their fast passenger 
steamships with siitisfactory results as regards speed and 
economy, and in order to turn out these castings in the most 
perfect manner, have spared no expense in erecting snitahla 
furnaces and providing special plant for the purpose. The 
engines make from seveuty-nine to eighty-two revolntions 
when driven as fast as they can go. On an Atlantic voyage. 
the average for the whole run is about seventy-eight revolu- 
tions per minute. 

Steam is supplied by twelve double-ended and four single- 
ended boilers, containing seventy-six fui'caces. The pres- 
sure is 180 lbs. They are worked with foi-ced, or rather 
assisted, draught, on Howden's system. On the bridge 
decks, abaft ench funnel, there are two large fans, driven 
by comjwand engines. They drive air into the etoke- 
liolds, supplementing the supply drawn through the fiddley 
gratings. Below these are focrteen fans, driven by Chand- 
ler engines, and constructed by Messrs. Bnmpstead and 
Chandler, Hednesford, Staffordshire. These fans are double, 
and 5 feet in diameter. Each fan — o[ which there are fourteen 
in each ship — is able to pass about 1(3,000 cubic feet per 
minute at a plenum of 3 inches of water, the revolutions being 
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350 per minute. They draw the air from the hottest places in 
the stokeholds and force it into chamhei's in the uptnken nt 
the bases of the chimneys. There are fifty vertical tubes in 
each chamber, and through these tubes the prodncts of com- 
bnstion pass, while the air from the fiins circulates round 
them, and passing down the sides of the smoke-boxes, ie 
finally delivered into the closed ash-pits at a teinpemtore of 
about 250 degrees. Abont one-fourth of the whole nir supply 
is admitted over the tires. In addition to the eiijihteen fans 
tvB have named, thi-ee others, two for keeping the dynamo 
rooms cool, and one for ventilating' the firemen's quarters, are 
fitted. 

It will not be withont interest if we give here a few facts 
and fibres, which will help to convey to our readers some 
idea of the gigantic scale on which the processes of cnmhuslion, 
evaporation, and condens.'ition. and the performance of work 
are carried on in the Teutonic and the Majestic. The only 
difficulty we have lies in selecting standards of measurement 
which can he readily gmaped hj the mind. 

The engines of the Teutonic indicate about 17,000 horse- 
power, sometimes of course a little less, sometimes a little 
more ; therefore ns the power ia fairly equally divided among 
the six cylinders, each regarded as a distinct engine indicates 
nearly 2,833 horae-power. The energy transmitted to each 
orank-shaft is 8,520 horse-power. It is far more easy to talk 
of 17,000 horse-power than it is to realize what its develop- 
ment involves. The boilers of the Teutonic have to produce 
about 120 tons of steam per hoar, with an absolute pressure 
of 195 lbs., the safety-valve load being 180 lbs. on the square 
inch. Of course the feed pumps have to deliver 120 tons of 
water into the boilers against this pressure every hour. The 
feed-water required for one hour would fill a. cubical tank 
nearly Id', feet long, broad, and deep : for at ',i6 feet to the 
ton 1-20 Ions means 4,320 cubic feet. The energy expended in 
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putting this great body of water into the boilers is over 57 
horse- power, allowing nothing for friction in pipes or losses of 
any kind. The feed pumps really absorb about 120 indicated 
horse-power. The total feed- water for one day of twenty- four 
hours amounts to 103,680 cubic feet, which would fill a cubical 
tank 47 feet on the side. Such a tank would hold 6,500,000 
gallons ; this would be an ample daily supply for a town 
of 26,000 inhabitants, giving every person 25 gallons per 
day. 

To convert this water into steam about 12*5 tons of coal 
are burned every hour, or in round numbers 300 tons a day. 
We do not put these figures forward as official, but they are 
not far from the truth. This means that on a trip to America 
the Teutonic burns all the coal that six trains of thirty-two 
wagons each can carry. The 12| tons of coal need for their 
combustion not less than 250 tons of air. Assuming that this 
air before it enters the fans has a temperature of abont 80 
degrees, it will weigh, omitting fractions, 7 lbs. per 100 cubic 
feet. The 250 tons represent, then, 8,000,000 cubic feet, 
which would fill a cubical tank 200 feet on the side. To raise 
this air from 80 degrees to 180 degrees, as is done in the 
heating apparatus we have described, represents about 5,800 
theoretical horse-power, and a large portion of this may be 
regarded as clear gain, being obtained for nothing. In other 
words, if the air were delivered cold to the furnaces instead 
of hot, some 20 tons of coal extra would be required per day. 

The centrifugal circulating engines, as well as the electric 
lighting engines, were made by Messrs. Tangyes, of Birming- 
ham. Small as the circulating engines appear to be in this 
great vessel, out of it they would be considered of fair size, 
big enough, for example, to deal with the pumping out of a 
pretty large graving dock. In the Teutonic the duty of- 
these circulating engines is of the first importance. They 
must run constantly when the main engines are moving, they 
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muHt be started before the main engines, and mast be kept 
running during all temporary stoppages, in oi-der that the 
great condensers may be kept cool, nnd ready to deal with the 
immense volumes of st«am which are discharged from the low- 
pressure cylinders of the main engines. 

The weight of steam to be condensed may, as we have said, 
be takcu roughly at 1'2IJ tons per hour, a quantity which gives 
some idea of the important part which surface condensation 
has played in the progress of Rteara navigation. About 26,000 
gnllons of water are made into steam at a pressure of 180 lbs. 
per square inch, and reconverted into water every hour. To 
effect this condensation aijout 4,000 tons of sea water are 
pa.ssed through the tubes of the surface condensers every hour. 
This duty is effected by Messrs. Tangyea' circulating pumps, 
and it may be interesting to state that the amount of water 
dfslt with on the roond trip between Liverpool and New York 
is over 1,000,000 tons— enough to fill a reservoir about a mile 
long, a quarter of a mile wide, and six feet deep ; and that if 
tlio water were fresh, the daily quantity would suffice for a 
city of 700.000 inhabitants. 

The following are the principal dimensions of these circu- 
lating pumping engines as fitted on the Teutonic; — Two 
centrifugal pumps, each with discs or impellers ^ feet diameter, 
with suction and delivery pipes 20 inches diameter. For each 
pump two verticiil compound engines are provided, each with 
cylinders H inches and 15 inches diameter, 14 inches stroke, 
one engine being amply large to perform the full duty, even 
when lifting wat«r 'lb feet high from the bottom of the vessel. 
The unusntdly large diameter of the disc enables the work of 
circulating to be done at the very moderate speed of 86 to 95 
revolutions per minute when the main engines are working 
full speed, while the very UberHl proportions and surfaces 
which have been adopted throughout give good security for 
proper working and durability. The engines ai-e fully equipped 
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s oiiiug arniiigemeuts, tind »11 the minor 
nsnally found in tirst-class work. 

The enormous distances traversed by the pistons of marine 
engines is never realizei! ; at all events, we have never eeon 
any statement of the facta in print. It suffices to give the 
speed in feet per minnte ; but no one stops to consider what 
thia implies. In the Teutonic the stroke is 5 feet, and the 
average revolutions ?8 per minute. Each piston therefore 
traverses 7S0 feet per minute, or 46,800 feet per hour, and 
1,123,200 feet per day, or in sii days not less than 1,2^5 
miles. In other words, more than one-third bs many miles as 
the ship steams. The aggregate distance traversed by the 
three pistons is 7,050 miles, or about two and a half times the 
distance run by the ship. This is pretty well, considering that 
the piston rings are i-ubbing all the time. The length of the 
ring in the low-pressure pistons is 34o'5r inches, or 28 feet 
S^ inches, so that there is a good deal of surface to take 
wear, but it is not, under the circumstances, remarkable 
cylinders should wear and require re-boring. The slippC 
guides, too, are not spared, each slipper passing over the e 
distance as each piston. 

The refrigerating machinery on board the Teutonic, S 
well as that on board the slater ship Majestic, is on the 
Linde system. It is used for refrigerating the insulated meat 
holds, and also for the passengers' provision rooms. The general 
arrangement of the holds and passengers' stores is shown in 
the plates F and Q. There are two meat holds of a total net 
capacity of about 40,000 cubic feet, and each hold is provided 
with distinct refrigerating apparatus ; though the arrange- 
ments are such as to permit of either refrigerator working on 
either hold, or, indeed, one refrigerator on both holds. The 
machinery is placed below the holds between the screw tnnnela, 
the apfice being very narrow, so that it was necessary to adopt 
hat special arrangement and to use two separate 
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machines instead of the daplex type which is now generally 
preferred. In the Linde system cold ia produced by the 
evaporation nrder comparatively low pressure of liquid anhy- 
drous ammonia, a. liquid which poBsesses a boiling point at 
atmospheric pressure of about 37^ degrees below zero Fah. 
The low evaporating pressure is prodnced and maintained by 
a small pump, which draws off the vapour as quickly as it is 
produced, and then compresses and discharges it into a vessel, 
terraed the condenser, in whicb the ammonia vapour ia con- 
densed and rendered fit for use again in the refrigerator or 
evaporator. 

On plate G, is shown the pump or compressor, which is 
combined with a small single-cylinder steam-engine, the 
whole being mounted upou a box cast-irou bed-plate, with 
covers at each end, in which ia contained the series of wrought 
iron coils forming the condenser. In the present instance tbe 
compressor ia an ordinary double-acting pump of cast iron, 
with a metallic piston, steel valves and boxes, and a special 
stuffing-bos for preventing the escape of the ammonia. It is 
not water-jacket ted, as a special feature of the Linde system 
IS the \ erj lo\i temper itui e — ilraost isothermal — that is 
maintained dnrmg compression Before entering tbe con- 
denser the comj ressed ammonia vapour is passed through a 
vesBtl m wbith any oil that may have entered throngh tbe 
stuffing box IS remov ed The ammonia condenser consists of 
a series ot wrought iron cOiIs, each in one long length of tube, 
BO as to avoid iiiaccessiliile joints. These coils are attached to 
one of the end covers of the bed frame, so that when required 
they can be readily dr.iwii out for examination by merely 
removing the nuts of the bolts or studs fixing the cover. 
When the machine is in operation cold water is circulated 
aroand the coils by means of a pump, so as to carry off the 
heat given up by tbe ammonia in passing from the vaporous 
to the liquid state. In each machine a jet condenser with an 



I 



THE ATLANTIC FERRY. 



[chap. : 



air pump is prorided, for getting vid of the exLauat stei 
from the engine, bnt ae a rnle this is not niwd, as on 
voyage the steam is exbansted into one of the surface 
densers connected with the o-ther machinery. 

The refrigerators in which the liquid ammonia is evaporated 
ctHiaist of series of wrought iron tubes wound in such a 
manner as to get the largest amount of anrface into the 
smallest amount of space. There are two fietB of coils, one 
each machine, but one of the sets is again divided into ti 
ordei' that the refrigeration of the passengers' provision r 
can be carried on independeotly of the meat holds. The coils' 
spaces are shown in the ilEustration. They are below the 
meat holds, and are well insulated with wood and charcoal, 
order to prevent the passage of heat from the machine 
which, owing to its position, becomes extremely hot in 
weather. The holds and provision rooms are cooled by means 
of currents oE cold air produced by Blackman propelli 
driven by independent steam engines. These fans draw the 
air from the holds and pass it over the coils in which the 
liquid ammonia is being evaporated. In this way the aiv is 
made to supply the beat reqnired to evaporate the ammonia, 
and in so doing it becomes cooled to an extent which depends 
upon the quantity of air circulated. In actual practice aboal 
ten degrees is a very usual reduction. The air is circ 
to and from the holds by wood trunks in the usual way. 



ans^^l 



It IB of course impossible to exaggerate the impor- 
tance of the steering gear in a ship like the Teutonic. 
The most elaborate precautions have been taken to 
eeenre immunity from breakdowns. The arrangement 
ie novel in design, and covered by patents secureoL 
by Messrs. Harland and Wolff. In its main features^ 
will be seen from the diagram, plate H, that it : 
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sembles a great horizontal spur wheel, 18 feet in 
diameter, movable round the rudder head. This wheel 
is connected to a tiller, keyed on the rudder head, by 
arms, each of which is made up of a layer of flat springs. 
The object of the springs is to take up the blow of a sea, 
and so relieve the gear of the excessive shock to which it 
would otherwise be subjected. The spur wheel is 
worked by specially designed steam steering engines, 
in duplicate. The tiller wheel and brake gear are all 
built up of cast steel, and, in regard to strength and 
workmanship, thoroughly in keeping with the rest of 
the ship. 



CHAPTEE XII. 

THE MEN WHO HAVE MADE AND CONDUCT THE 

ATLANTIC FERRY. 

Turning now from the general doings of the great vessels 
and lines, it will be interesting to recall the individuals 
whose names have become for ever fixed in the pages 
of maritime history, and of whom many have now 
**gone down to rest." Among the first of these was 
Sir Samuel Cunard, the founder of the great line now 
bearing his name, who was born in Newfoundland in 
November, 1787, and was there representing the great 
East India Company in Halifax, when he was attracted 
by the advertisement of the English Admiralty for the 
mail service across the Atlantic. Shortly afterwards (in 
1838) he came to England, and having received an intro- 
duction to, he met and consulted with Mr. Eobert Napier, 
of Glasgow, who in turn introduced him to Mr. G. Burns 
and Mr. David Maclver, which resulted in the line being 
founded and the contract signed by the three names, 
Samuel Cunard, George Burns, and David Maclver, and 
was continued by the joint firms of Cunard, Burns, and 
Maclver, until Sir Samuel's death in London on April 
28th, 1865. 

Mr. George Burns, who was associated with Mr. 
Cunard, was born in the neighbourhood of Glasgow in 
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the year 1795, and ia 1818 commeiiceii buBiiiess as a 
general merchant with hia brother James in Glasgow. 
A few years afterwards he took over a fleet of sailing 
coasting vessels to Liverpool and elsewhere, and com- 
menced with steamers to Belfast m the same year, 18'24. 
Following the usual course, steam was substituted on 
the Liverpool line, and a fusion made with Messrs. 
Maclver, of Liverpool. After the founding of the Cunard 
Line. Mr. George Eurna resided in Glasgow, looting 
after the interest of the line there, and also the ex- 
tensive coasting trade, and eventually retired from busi- 
ness in 1860, from which time up to his death he resided 
at Wemyss Bay, on the River Clyde. In May, 1889, he 
was created a baronet, and died the following year on 
June 2nd, 1890, aged ninety-five years. 

David MacIvbr, the other signatory to the contract 
with the Admiralty for carrying the mails, was born in 
Scotland in 1807, and was brought up in the office of 
the American Consul in Greenock. Together with his 
younger brother Charles he founded the well-known firm 
in Liverpool of D. and C. Maclver, which took charge of 
the Liverpool business of the Cunard Line, together with 
their other services, and was successfully carried on by 
them together until his death in 1845, aged only thirty- 
eight years. 

The other great name which must be associated with 
this splendid enterprise was that of Mr. Eobert Napier, 
the engineer, who practically rendered the venture a 
success, as hia far-seeing judgment in designing and 
using the best-known systems of marine engineering, 
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prevented any breakdown or failures of machiner 
which would have damaged the reputatiou and succesB 
of the line. He was born at Dumbarton on June 18th, 
1791, and commenced business in May, 1815, by pur- 
chaging a small blacksmith's ahop in Glasgow. Some 
years afterwards, in 1823, he made his first marine 
engine for a Clyde steamer, and continued afterwards 
making numerous engines for other boats down to 1839, 
when he made the engines for the Atlantic steamer 
British Queen, and also for the first four Cunard steamers, 
the connection with that firm being then formed. 
Amongst other noted yessels engined by him were the 
old three-deeker Duke of Wellington, the last of England's 
wooden walls ; the second of the English armour-clads, 
the Black Prince, built and engined by him, and other 
famous vessels. He died on June 22nd, 1876, aged 
eighty-five. 

Amongst the names deserving a place on the roll of 
honour connected with the Transatlantic Service is that 
of Mr. E. K. Collins, the patrotic American who endea- 
voured in the earlier days of the trade to secure for 
country a foremost place in the great steamship enl 
prises then just developing. 

Mr. Collins was a native of Truro, MasBachasel 
where he was born on August 5tb, 1802. He ei 
menced his business career at the age of fifteen, in New 
York City, and after a few years' service as junior, he 
was engaged by a firm of West Indian merchants, and 
was employed as purser — or, as it was then atyl 
supercargo — on board the vessels, where he had 
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sionally some exciting adventures with the numerous 
pirates then roving about thoBe islands- 
Some years afterwards, in 182'2, he joined his father 
ia the general shipping and uommiBsion busineas, and 
eventually became head of the firm, which he then com- 
menced to develop extensively, first by putting fine full- 
rigged sailing ships on the West Indian and Mexican 
trade from New York ; and later, in 1836, by establish- 
ing the splendid service of sailing packets between New 







York and Liverpool, known as tiie Dramatic Line, on 
account of all the vessels having theatrical names, such 
as the Shakespeare, Qarrlck, etc. A noted departure in 
these fine vessels, besides their superior internal fittings, 
was the total abandonment of the fine-lined vessel having 
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a sharp rise of floor, and the substitution for it (against 
the opinions of the noted New York shipbuilders) of 
the flat-floored form of hull. 




Like the other owners of the Transatlantic sailing 
liners, Mr. Collins watched with keen interest the work- 
ing of the earher British Atlantic steamers, and having 
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satisfied himself that they ■would prove rivala to the 
sailers, be eadeavoiired at an early date, but without 
any success, to induce the United States Government to 
asBist in promoting a line of American-built and owned 
steamers, so as to be available for naval service. 

Hia early appreciation of the utility of steamers was 
fully shown by a conversation he had with some friends 
on board one of bis own sailers early in 1841, when 
seeing the ill-fated President steam past, be declared 
" that he would do his utmost to promote a line of 
steamers to cross to Liverpool in ten days." But as 
already noted, owing to the delay of the United States 
Government, it was not until 1847, when the Act was 
passed by Congress, that he was in a position actually to 
commence the formation of the steamship hne bearing 
his name, and which two years afterwards, in 1849, com- 
menced with the Atlantic, Arctic. Baltic, and Pacific. 

Upon the withdrawal of the steamers early in 1858, 
he turned his attention to other matters, and died in 
New York in January, 1878. 

Mr. William Inman, the founder of the line now 
bearing his name, was born at Leicester on April 6th, 
1825, and was son of Mr. Charles Inman (a partner in 
the firm of Pickford and Co., the carriers), who having 
retired from that firm, came to Liverpool. Here bis son 
William completed his education, and eventually became 
a partner in the firm of Eichardson Brothers, in conjunc- 
tion with whom he first promoted the steamship service, 
which he afterwards made so famous. This he success- 
fully conducted until his death, in hia fifty-sixth year, 
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at Upton, his Cheshire residence, on July 3rd, 1881, 
shortly after the launch, and before the advent of, 
the beautiful City of Rome, the last vessel ordered by 
him. 

Mr. Stephen Barker Guion, the founder of the Guion 
Line, was of American birth, and came to Liverpool, 
about the year 1851, in connection with the steerage 
passenger trade of the Black Star Line of sailing ships, 
which he extensively developed. After a short con- 
nection, as agent, with the Cunard Company for the 
purpose of working up the steerage passenger traffic, 
followed by a similar connection with the National Line, 
he founded his own line in 1866, and successfully carried 
it on until shortly before his death. This took place on 
December 19th, 1885, in his sixty-sixth year, at Liverpool, 
where he was widely known and respected, having occupied 
several public positions with great credit and ability. 

Mr. Charles MacIver was born in Glasgow in the year 
1811, and was early connected with his brothers in the 
shipping business, and on the death of his brother David 
he retained the sole management of the Liverpool branch 
of the line, which he conducted very energetically, the 
vessels of the Cunard Line being generally known in 
Liverpool as Maclver's boats. During the early days of 
the volunteer movement he raised a corps amongst the 
Cunard Line staff in Liverpool, and became colonel of it. 
In 1882 he retired from the line, not being in unison 
with his co-directors as to the future working of the 
concern, which was then feeling the rivalry of the other 
lines, and died a few years afterwards, in 1885, aged 
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seventy- four, at Malta, where he, for some time pre- 
viously, had been in the habit of spending the winter. 

Sir William Pearce was born at Brompton, near 
Chatham, on January 8th, 1833. He was trained 
in the Government service at Chatham, and from there 
he passed to the Clyde and assumed the management 
of Napier's Yard ; but after a few years he took a position 
at Fairfield, where, in 1870, in conjunction with the 
relatives of John Elder, then deceased, he originated 
the firm of John Elder and Co., of which he became 
sole partner in 1878. It was just prior to this that he 
commenced the more extensive ventures of ocean 
navigation with which his name has become associated, 
since when he has built upwards of 200,000 tons of 
shipping, of nearly 300,000 horse-power, and over 
;£7,000,000 sterling in value, amongst which may be 
mentioned the Arizona, built for the Guion Company, 
after the model and designs of the White Star boats ; 
and also the Alaska and Oregon, vessels that for speed 
were only surpassed by his later achievements, the Etniria 
and Umbria, and later on by the new Inman and White 
Star liners from the yards of other noted firms. 

Concurrently with this, he constructed the entire Atlan- 
tic fleet of the North German Lloyd's, which includes seven 
of the fastest ocean-going continental steamers afloat. 

His great capacity for work, and his ceaseless energy, 
coupled with exceptional powers of management, and 
judgment in the selection of men, have resulted in the 
creation of a vast ship-producing organization, which 
accomplished the extraordinary feat of constructing an 
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Atlantic liner of 5,000 tons in the incredibly short space 
of ninety-eight working days. He was elected the first 
member of the newly-created constituency of the Govan 
Division of Lanarkshire in 1885, and again in 1886, 
having previously contested Glasgow in the Conservative 
interest in 1880. He was chairman of the Guion Steam- 
ship Company and of the Scottish Oriental Steamship 
Company. He was created a baronet in 1887, and died 
in London, December 18th, 1889. 

Mr. T. H. IsMAY, the founder and managing director 
of the White Star Line, was born at Maryport in the 
year 1837, and came to Liverpool, in 1852, as an appren- 
tice to the shipping firm of Messrs. Imrie, Tomlinson 
and Co. On completion of his term with them, he pro- 
ceeded to the west coast of South America in a sailing 
ship, the direct steam service then not having been estab- 
lished. On his return he joined, as junior partner, in 
1860, the firm of P. Nelson and Co., and in 1864 became 
one of the directors of the National Line, then enjoying 
great prosperity. Afterwards, in 1866, he acquired the 
business of the famed White Star Line sailing fleet to 
Australia, having previously commenced business on his 
own account. 

In 1869 he formed the White Star Line of steamers, 
and in 1870 was joined by Mr. Imrie, ^ one of his present 
partners, who was son of the senior partner of the firm 
in whose office he served his articles. Since then he has 

^ Since this was written his retirement from the firm has been 
announced, although still retaining his entire interest in and 
position of Chairman of the "White Star Line. 
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steadily aimed at and succeeded in making his famous 
line of steamers the head of the great shipping concerns 
of Great Britain, and has also found time to become a 
director of the Eoyal Insurance Company, and of the 
London and North Western Eailway Company ; the Chair- 
manship of which was recently offered to, but declined by, 
him. He has also served on several Eoyal Commissions, 
on which his extensive experience proved useful. 

Not the least important point of his career was the 
propounding of the excellent arrangements in 1878 
(when the general designs and arrangements of the 
Teutonic and Majestic were first worked out), by which 
the Government was enabled by a practicable and 
reasonable agreement, to directly connect the fastest 
steamers of all the great lines with the Eoyal Navy, for 
service in time of war, though they were not acted 
upon until some years later in 1887. Another pleasing 
record is the handing over of the sum of ^*20,000, as a 
nucleus for a fund for the support of aged and indigent 
merchant seamen, to commemorate the occurrence of 
his fiftieth birthday in the jubilee year of her Majesty, 
Queen Victoria, in 1887. 

Mr. James Spence, the senior and respected partner 
in the well-known firm of Eichardson, Spence and Co., 
was born in the north of Ireland in 1829, and received 
his early training in Philadelphia, under his uncle, Mr. 
Clarke, who was one of the partners in the firm of 
Eichardson, Watson and Co., of that city. This firm 
then owned an excellent line of packet ships, trading 
between that port and Liverpool, the agents or con- 
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signees in the latter port being Messrs. Eichardson 
Brothers, which later on commenced the line now known 
as the Inman. 

In 1854 Mr. Spence returned to England, and founded 
his now well-known house, in connection with Messrs. 
Thomas Eichardson and Co., of New York and Phila- 
delphia. In 1872 they became agents and managers in 
Europe for the American Steamship Company, better 
known as the American Line to Philadelphia, which 
still continues successfully under their able management. 

In 1885 a further extension of his firm took place, in 
the acquisition of the business of the Inman Line, which 
had been absorbed by the International Company of 
America. This important ^accession was mainly carried 
through by his partner, Mr. Edmund Taylor, who had 
previously been with the old firm of Eichardson Brothers, 
and who had been associated with Mr. Spence from the 
commencement as manager and partner. 

Besides the extensive business of his firm, Mr. Spence 
also finds time to devote to the important Bank of Liver- 
pool, of which he is one of the managing directors. 

Sir Edward James Harland, Bart., the head of thegreat 
shipbuilding and engineering firm at Belfast, is a native 
of Scarborough, where he was born in 1831. After 
spending a few years at college in Edinburgh, he was 
apprenticed in 1846 to the firm of Eobert Stephenson 
and Co., Newcastle-on-Tyne, who were extensive builders 
of locomotives, and also marine and land engines. Upon 
the completion of his articles, he entered the drawing 
oflSce of Messrs. J. and G, Thomson, Glasgow, where he 
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was engaged until 1853, when he took over the manage- 
ment of a shipbuilding yard in Newcastle -on- Tyne, be- 
longing to Messrs. Toward. After being there for a 
Bhort time, he was offered a similar post in the Belfast 
shipyard, then owned by Messrs. Robert Hiekson and 
Co., which he accepted towards the end of 1854. 

In the year 1858 the owner retired, and he became 
proprietor of the concern himself, and built hia first 
vessel, the steamship Venetian (until recently the African 
Steamship Company's eteamship Landana) for Messrs. 
Bibby, of Liverpool, which he launched early in 1859. 
Soon afterwards, in 1800, he was joiced liy his present 
partner, Mr. Wolff, and since then the iirm has achieved 
world-wide fame, and gradually groAAii, until it is now one 
of the most important and extensive in the world. 

In 1885 Sir Edward Harland was elected Mayor of 
Belfast, and had been previously for some years Chair- 
man of the Harbour Board, and was created a baronet 
of the United Kingdom in the year 1885. Some time 
afterwards, in 1889, he was elected Member of Parlia- 
ment for one of the divisions of the city. 

The extensive business of which he is the head is still 
ably carried on by the other partners, Mesers. W( 
Wilson and Pirrie ; the two latter of whoiQ. 
amongst the first pupils ttaioed by the firm. 

Mr. J.^iEs E. Thomson, the present managing dir^l 
of the great Clydebank establishment, was bom in 
(jlasgow in the year 1844, and received his training in 
the shipyard of his father and uncle, James and George 
Thomson, then situated between Glasgow and Govan. 
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He joined the firm as partner in the year 1868, and 
has since continued to guide its course in the same 
satisfactory way as his predecessors, assisted by his 
brother, Mr. George P. Thomson. 

Amongst the notable merchant vessels built by them 
may be mentioned the Russia, Servia, and Aurania for the 
Cunard Line ; the high-speed America for the National 
Line ; the City of New York and City of Paris for the Inman 
Line; and the Friesland for the Eed Star Line of Antwerp. 

In addition to these, this extensive establishment has 
of late years turned out some noted warships, such as 
the Reina Regente, £1 Destructor, Ghizoda, and others for 
foreign governments ; and the Ramillies, Terpsichore, 
Thetis, and others for the British Government. 

Another of the noted engineers, indirectly connected 
with the Transatlantic trade, who have left their mark, 
is Mr. John Elder, to whom belongs the honour of 
being the first to introduce successfully the compound, 
or double expansion engine. He was born at Glasgow 
on March 8th, 1824, and received his technical training 
in the shops of Mr. Robert Napier. 

After working for a short time in some shops in Eng- 
land, he returned to Glasgow, and joined the firm of 
Randolph and Cunliffe, afterwards known as Randolph, 
Elder and Co., and supplied the first compound engine 
to a paddle steamer, named the Brandon, in 1854. 

Some years later, in 1868, he became sole owner of 
the establishment, and changed the firm to John Elder 
and Co., under which style it has turned out some of the 
well-known vessels of to-day. 
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The following year, 1869, he died in London at the 
early age of forty-five, leaving a large fortune to his 
widow, who has generously applied it to promote the 
science of naval architecture and engineering, to which 
her husband personally contributed so much. 

Amongst the numerous Clyde engineers who have 
won for themselves a distinguished position must be 
mentioned Mr. Alexander C. Kirk, LL.D., to whom 
belongs the honour of having made the now universally 
adopted triple expansion engine a practical success. 

Mr. Kirk is a native of Forfarshire, and was born in 
1830. He received his technical training at the works 
of Eobert Napier. Afterwards he entered the service of 
Messrs, Young, Meldrum and Binny in their paraflSn 
oil works, and when there, had his attention turned to 
the want of an effective means to maintain a low tem- 
perature throughout the summer months, which was 
required to extract the solid paraffin. 

After careful study and experimenting, he eventually 
succeeded in producing the first successful refrigerating 
machine, afterwards developed by Bell, Coleman, and 
others. 

In 1870 Messrs. John Elder and Co. appointed him 
manager of their engineering works, from which time he 
has been directly connected with marine engineering. 
In 1874 he designed and had built the first large triple 
expansion engines for the steamship Propontis, but owing 
to the failure of the boilers they were not successful. 

Some years later, owing to the great improvements 
made in the manufacture of the ordinary marine boilers, 
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turned his attention to the triple espansion system, and 
in 1881 produced the steamship Aberdeen, which waa a 
complete success, and was soon followed by others ; so 
that, although triple engines had been previously made by 
the Ouseburn Engine "Works, and the system also used 
by Messrs. Perkins, it is to Dr. Kirk that the credit 
must be given of being the first to make them a practical 
success. In 1877 he joined his present firm of Messrs. 
R. Napier and Sons, Glasgow, as senior partner. 



Of the superintending engineers who are responsible' 
for the machinery of these great vessels, it is interesting 
to note that the first gentleman to occupy this important 
post in any of the regular lines was Mr. Robert Thomson, 
who was engineer to the Cunard Line under the regims 
of Messrs, D. and C. Maclver from the commencement, 
until hia death in October, 1871. Mr. Thomson waa 
born at Partick, Glasgow, in 1811, and served hia 
apprenticeship with a firm of millwrights and engineers 
named Graham, Wellington and Co. Afterwards he 
commenced his sea service on one of the early steamers, 
named the Oommodore, trading between Glasgow and 
Liverpool, from which he joined the Cunard Line. On 
bis death, in 1871, he was succeeded by his assistant, 
Mr, Logan, who occupied the position until his death 
in 1885, Mr, Logan was succeeded by the present 
superintendent engineer, Mr. James Bain, who wa8_ 
appointed to the post from Lloyd's Registry, 
which service he was engaged as engineer surveyot 
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His earlier training was received at Glasgow, where 
he was apprenticed to Messrs. R. Napier and Co., from 
whence he joined the Ciinard Company as sea-going 
engineer. Afterwards, in 1872, he joined the White 
Star Line, then bringing forward its new style of boats, 
in which he sailed as chief engineer until appointed to 
Lloyd's in 1875. 

The first superintendent engineer of the Inman Line 
was Mr. Douglas Hebson, who has long been luiown in 
Liverpool, where he carried on an extensive practice as 
consulting engineer. After occupying the post for a few 
years, he resigned, and was succeeded, in the year 
1864, by Mr. John Purves, who had hecn assisting him 
for some years previous. Mr. Purves was a native of 
Leven, Fifeahire, and received his training in the shops 
of Messrs. K. and W. Hawthorn. He occupied the post 
down to the year 1880, when he was succeeded by Mr. 
T. F. Irwin, and died soon after at Liverpool, in 1884. 
After a few years Mr. Irwin, having entered into private 
practice as consulting engineer in Liverpool, was suc- 
ceeded by Mr. George AUihon, who retained the poet 
until his death in 1885, when the present superintendent 
of the line, Mr. J. 8. Doran, of Xew York, assumed the 
duties, having heen for some years superintendent of 
the Ked Star Line, which at that 'time took over the 
undertaking. 

The well-known superintendent engineer of the Allan 
Line, Mr. William Wallace, is a native of Greenock, 
where he received his training in the shops of the 
Caledonian Railway and Messrs. Caird. Ou completion 
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of his apprenticeship he entered the shops of Messrs. 
TuUoch and Denny, of Dumbarton, and afterwards came 
to Liverpool to look after the engine department of the 
line some years after its commencement, and has since 
continued in the same position, where he has won for 
himself well-deserved reputation. 

The other great line, the White Star, has its engineer- 
ing department under the superintendence of Mr. S. 
Gordon Horsburgh, who has occupied the post almost 
since its creation. He is a native of Dundee, and was 
apprenticed in the engineering works of Messrs. J. and 
G. Thomson, of Clydebank, Glasgow, after leaving which 
he served as sea-going engineer in the service of Messrs. 
Bibby, of Liverpool, and was from that line appointed 
to his present position in 1871. Since joining this 
famous service he has been most successful in helping 
to sustain the splendid reputation of the line, and by so 
discharging his onerous duties as to deserve the con- 
fidence and esteem of everyone coming in contact with 
him. 

On the commencement of the Guion Line, the charge 
of the engine department was placed under the super- 
intendence of Mr. Jordan, who was responsible for the 
vessels during construction until after the building of 
the Montana and Dakota. He continued in the position 
until the year 1876, when he resigned, and was suc- 
ceeded by the present superintendent, Mr. J. G. Hughes, 
since when the noted vessels, Arizona, Alaska, and Oregon 
have been added to the fleet. 



CHAPTER Xlir. 



E.UtLIBR EVENTS. 



Turning now to a general review of the varioiiB in- 
teresting incidents of the great Atlantic trade during 
the last fifty jeare, no better record can be obtained of 
the earlier events than those published from time to 
time by the various Liverpool and New York newspapers 
and journals. 

Afl an instance of the earlier newspaper notices of 
steamboats, it may be well to refer to a page from the 
"Agricultural Magazine" for November, 180^, in the 
author's possession, which gives the following under its 
notice of " Manufactures and Useful Arts : " — 

"Alt Aro'iinl <•/ Mr. SiliiunfftOfi's New Sh-<im Jioal — 
Several attempts have been made to apply the force 
of steam to the purpose of propelling boats in canals, 
and there seems to be no reason to think the under- 
taking by any means liable to insuperable difficulties. 
Mr. Symington appears already to have had considerable 
success, and the method that he has employed for making 
a connection between the piston and the water-wheel, ia 
attended with many advantages. 

"By placing the cylinder nearly in a horizontal 
position, be avoids the introduction of a beam, which 
has always been a troublesome and expensive part of 
the common steam engines : the piston is supported in 
its position by frit-tion wheels, and communicates by 
means of a joint with a crank, connected with a wheel, 
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which gives the water-wheel^ by means of its teeth, a 
, motion somewhat slower than its own ; the water-wheel 
serving also as a fly. The steam enj^ine differs but little 
with respect to the condensation of the steam, from those 
of Boulton and Watt now in general use : there is an 
apparatus for opening and shutting the cocks at plea- 
sure, in order to reverse the motion of the boat whenever 
it may be necessary. The water-wheel is situated in a 
cavity near the stern, and in the middle of the breadth 
of the boat, so that it becomes necessary to have two 
rudders, one on each side, connected together by rods, 
which are moved by a winch near the head of the boat, 
so that the person who attends the engine, may also 
steer. It has been found most advantageous to have a 
very small number of float boards in the water-wheel. 

** Another material part of the invention consists in 
the arrangement of stampers, at the head of the boat, 
for the purpose of breaking the ice on canals, an opera- 
tion which is often attended with great labour and 
expense. These stampers are raised in succession by 
means of levers, of which the ends are depressed by the 
pins of wheels, turned by an axis communicating with 
the water-wheel. 

**Mr. Symington calculates that a boat capable of 
doing the work of twelve horses, may be built for eight 
or nine hundred pounds. An engine of the kind has 
been actually constructed at the expense of the pro- 
prietors of the Forth and Clyde Navigation, and under 
the patronage of the Governor, Lord Dundas : it was 
tried in December (1801), and it drew three vessels, of 
from 60 to 70 tons burden, at the usual rate of two 
miles and a half an hour. Mr. Symington is at present 
(July 1802) employed in attempting still further im- 
provements, and when he has completed his invention, 
it may, perhaps, ultimately become productive of very 
extensive utility. 

" Ocioher 18, 1803. 
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This is interestiiig as being one of the first notices of 
etefimboats. 

But in former days the most interest was aroused when 
any accident occurred which delayed the arrival of the 
steamer at the appointed time; the nature of the in- 
tensity of this excitement may be judged from the deep 
feeling expressed in iin article in the " New York Herald " 
on the reception of the news of the safety of the Collins' 
Line steamer Atlantic, ivhich had been long overdue at 
that port, owing to the breakage of the paddle-shaft, 
which had compelled her to put hack to Qneenstown 
Harbour instead of going on, and as no telegraph cables 
then existed, the news was not received in New York 
for a considerable time afterwards. 

"T/i.'/(i(Cf!/"(/i.; Atlantic {Collins Line), aecmnl of her 
so/ety.' — By the arrival of the steamship AMca at this 
port, on Saturday, the 14th, we received the most welcome 
and gratifying intelligence that it has ever been our 
pleasure to place before our readers, namely, the safety 
of the steamship Atlantic. We congratulate our readers 
and the community at large on the receipt of this wel- 
coiue intelligence. Thti Atlantic, it seems, experienced a 
similar accident to that which the steamship Niaeara,,of 
the Cunard Line, met with about a year ago, and which 
disabled her on her trip to New York- Now, having 
made this joyful announcement, let us describe, if we 
can, the sensation which the arrival of the Africa, and 
the expectation of her bringing intelligence of the Atlantic, 
created in New York and vicinity. No sooner were her 
guns hoard in the city, than hundreds, and we may say 
thousands, of our citizens rushed to the Battery and to 

' Liverpool "Albiou," March lOtli, 1851 (from the " New York 
Herald "). 
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all the docks on the north river from the depot of the 
Collins' Line of steamships to Castle Garden, to ascertain 
whether the Atlantic had been heard from. They were 
tantalized by the reports of the Africa's guns, as they 
were fired, one after another, for upwards of an hour, 
and many an eye was strained in looking for the blue 
and red lights, the signals of the vessels of the Collins' 
Line. At length a steamship was seen approaching the 
city from Quarantine ; but the signals which she bore 
were not those of the Atlantic or any vessel of the Collins' 
Line. * But if this is not the Atlantic it must be the 
Africa, and she will, no doubt, bring some intelligence of 
the Atlantic,' argued the more intelligent of the anxious 
multitude. It was the Africa ; and as she came up the 
bay, firing gun after gun, it was believed by the thou- 
sands on the look-out that that vessel would not expend 
so much powder to announce her own arrival only. * It 
must be that the Africa brings good news of the Atlantic, 
or she would not fire so many guns,' said the multitude. 
* What can it mean, what is the object of this uncommon 
firing ? ' was the inquiry on every side, and the response 
was, ' The Atlantic is safe ; the Atlantic has been heard 
from' Soon the Africa approached her dock; but she 
did not move half fast enough to satisfy the impetuosity 
of the thousands who felt as if every moment w^as an 
hour until her arrival. At length the Africa reached her 
wharf in Jersey City, and when she got within hailing 
distance one of the officers ascended the paddle-box and 
with his trumpet announced, ' The Atlantic is safe ; she 
has put into Cork with a broken shaft.' A shout of 
rejoicing at once went up, which made the welkin ring, 
which was continued for several minutes. During all 
this time the crowd grew larger, while many of those 
who heard the glad news ran home to tell it to then* 
families and friends. 

'*But what shall we say of the excitement which the 
account of the safetv of the Atlantic created in New York, 
and especially in the lower part of the city ? No sooner 
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were the guns of the Airica heard than every one living 
on the north aide of the city hurried to the docks in the 
neighbourhood of the north river, and eagerly sought for 
any information concerning this favourite vessel. The 
]iu'bIication office of this paper was crowded to such an 
extent that it was with great difficulty the gentlemen 
connected with the establishment could find a way of 
ingi'ess or egress. From our establishment the excite- 
ment was carried to all parts of the city. ' The Atlantic 
is safe ' was announced from the stages of the different 
theatres. The performances were temporarily suspended 
in those places of amusement by the cheering which 
ensued : and out of doors the welcome intelligence was 
passed from person to person, that ' the Atlantic is safe,' 
until every one in the city was acquainted with the 
gratifying intelligence. We confine ourselves within the 
limits of truth and fact, when we say that every man, 
woman, and child in our great metropolis went to bed 
last night with a 'thank God' on their lips that the 
Atlantic was safe." 

Notwithstanding that the iron hulls for vessels were 
altogether adopted by the Inman Company from the 
inauguration of the line, it would appear that the 
Lords of the Admiralty had not in 1853 awakened to 
their advantages, as the "Times" of January, 18o2, 
commenting on the matter, had the following: — 

" Ii-'oi V. Wiuxi. — A general impression prevails that 
the Admiralty prohibition of the use of iron for mail 
contract steamers, which has thus far cost so many 
sacrifices, is intended henceforth to be abandoned. 
The change, however, seems likely to be made with 
reluctance, and without any open and creditable ac- 
knowledgment that the public have all along been in the 
right and the Government in the wrong. The mode in 
which this acknowledgment is avoided is by the insertion 
of a clause, whenever notices for new tenders are issued. 
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to the effect that the vessels are to be of wood, but that 
the parties to the competition may state what deduction 
they will make upon being allowed to substitute iron. 
In this way, it is understood, the last two new contracts 
have been managed, so as to admit of a quiet and, as 
it were, unacknowledged departure from the old rule. 
There is no admission that iron is the best material, and 
it is made to appear, in fact, as if it were something 
inferior, which might be put up with on account of its 
cheapness. The Admiralty, however, would probably 
themselves be sorry to admit that mere economy has 
anything to do with the matter. Safety of life and 
cargo, and efficiency as regards speed and all the other 
attributes of a good vessel, are the first things to be 
looked to, and economy can only be a recommendation 
when it is superadded to them. By adopting iron on 
the latter ground the Admiralty, therefore, virtually 
show that they hold it to be superior to the former. 
With regard to the necessity of postal vessels being built 
of wood to enable them to resist shot and to be turned 
into war steamers, the recent contracts for Australia and 
the African coast indicate that this point has been 
abandoned. Apart from the fact that speedy communi- 
cation with our colonies would be more than ever 
necessary during war, the Government may at length 
have recognized that the condition essential, above all 
others, with respect to vessels performing such a service 
is, that they should be of a material that would enable 
them by their speed almost to defy capture, and that 
would at the same time, in case such a loss should occur, 
prevent them from being of any use to the enemy. 
Hitherto the very opposite principle has been acted upon. 
The vessels have been rendered slow by the peculiar 
build and material requisite to adapt them to war 
purposes, while this adaptation causes them to assume a 
character which would constitute them valuable prizes 
that might be turned at once into weapons of offence 
against us." 
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At the same time the interest in the contest between 
the screw aud paddle steamers began to be aroused, 
and the doings of each came to be duly advertised, as 
instanced by advertisements in the Liverpool "Albion" of 
April '26th, 185'2, under the headings "Screw Steamship, 
City of Manchester," and " Paddte-Wheel versus Screw 
Steamers." 

" The Screw Steaiiighip City of UancheBter. — The Liver- 
pool and Philadelphia Steamship Company's steamship 
City of Manchester, Captain Robert Leitch, arrived in the 
Mersey, from Philadelphia, at nine p.m., on Friday, the 
IGth, with seventy-seven passengers and a very full 
cargo. An opportunity for comparison has offered on 
this voyage between screw and paddle steamers, both to 
the westward and eastward. On her outward voyage, 
she left Liverpool exactly twelve hours befoj-e the 
Royal Mail steamship Niagara, and delivered her letters 
in Philadelphia on the same day, they having gone 
the whole distance by water, and the Niagara's mails 
having been sent from Boston by railway. On the 
homeward passage, the City of Manchester brings three 
days later Philadelphia newspapers and letters than 
the Niagara, and entered the Mersey exactly three 
days after her. The passages, both outwards and home- 
wards, being, as nearly as possible, at the same rate of 
speed ; if anything, in favour of the City of Manchester. 
The City of Manchester had 1,100 tons of cargo, weight 
and measurement on board ou her arrival at Phila- 
delphia ; and had 1,200 tons weight of cargo on board 
on her arrival at Liverpool, the Niagara coming home in 
ballast. According to Government returns, the Niagara 
is a paddle steamer of 1,650 tons builder's measurement, 
1,008 tons register, and 750 horse-power. The City 
of Maactaester is a screw steamer of '2,125 tons builder's 
measurement, 1,309 tons register, and 350 horsepower. 
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Paddle-Wheel versus Screw Steamers. 

As even sailing ships, under favourable circumstances, luay, once 
in a time, equal the speed of the best ocean steamers, so is it quite 
possible for any large-sized screw, of even small engine-power, to do 
almost as much once in the twelve months ; but " an opi)ortunity for 
<Joniparison has offered on other voyages (besides the one noted above) 
between screw and paddle steamers, i)oth to the eastward and west- 
ward," as the following statement of the passages of the Gunard 
steamers and the Liverpool and Philadelimia screivs very plainly 
illustrates : — 

PASSAGES TO THE WESTWARD. 



Vessel's Name. 



For 



Date of 
Sailing. 



Date of 
Arrival. 



Passage 
about 



■^i^!/ of Glasgow . . 



1850. 
Philadelphia. Dec. 11 



Africa New York 



City of Glasgow . . 

Europa 

Citi/ of Glasgow . . 

Asia 

Ci'ti/ of Glasgow . . 

Africa 

Ci'ti/ of Manchester . 

Europa 

Citi/ of Glasgow . . 

Asia 

City of Manchester . 

Africa 

City of Glasgow . . 
Niagara . . . . 
City of Manchester . 
Africa 



Philadelphia . 
Boston . . . 
Philadelphia. 
New York . 
Philadelphia. 
New Y(n'k . 
Philadelphia . 
Boston . . . 
Philadelphia. 
New York 
Philadelphia. 
New York . 
Philadelphia. 
New York . 
: Philadeli)hia. 
New York . 



Dec. 7 

1851. 
Feb. 12 
Feb. 15 
April 16 
April 12 
June 
June 
Julv 
July 
Auii'. 



Aug. 

Sept. 

Sei)t. 

Oct. 

Oct. 

Nov. 

Nov. 



18 

21 

26 

26 

13 

16 

17 

13 

8 

11 

5 

8 



City of Pittsburgh . . Philadelphia. Nov. 29 

Niagara Boston. . . Nov. 29 

City of Glasgow . . . Philadelphia. , Dec. 10 
Europa New York . Dec. 6 

Citi/ of Manchester , . Philadelphia. Dec. 31 

1852. 

Asia i New York . Jan. 3 

City of Glasgow . . . i Philadelphia. Feb. 4 

Canada New York . Jan. 31 

City of Manchester . . Philadelphia. Mar. 5 

Asia New York . Feb. 28 



1851. 
Jan. 2 

1850. 
Dec. 22 

1851. 
Mar. 3 
Feb. 28 
Mav 4 
April 23 
July 7 
July 2 
Aug. 
Aug. 
Auir. 



Aug. 



13 
5 
30 
28 
Oct. 3 
Sept. 24 
Oct. 
Oct. 
Nov. 
Nov. 

1852. 
Jan. 11 

1851. 
Dec. 13 
Jan. 1 
Dec. 23 



28 
25 
20 
19 



D. H. 
22 

14 17 

18 18 

13 

18 

10 22 

19 

11 3 
18 6 
10 12 
17 6 

12 9 
16 6 

10 23 

20 3 

14 

15 6 

11 8 

43 

13 16 
22 

16 23 



1852. 




Feb. 9 


40 


Jan. 16 


13 12 


Feb. 24 


2) 10 


Feb. 18 


17 21 


Mar. 20 


15 1 


Mar. 12 


12 23 
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PASSAiiEt* FKUM THE WESTWAKI). 






City of GlaagiAr . . . , Pliiliuletiiliia. 

Nia^Tti llit>tiiii. . 

CUy I'fGlaagoui. . . l'liilR<1el]ili 

Europa Huston, . 

City of GUttgoK . . . \ Philwlelpliia. 

Niaj^a Bmtton. ■ ■ 

CUji vf Glaagov! . . . Fliilailelpliiai. 

Africii Sew York 

Citi/ 11/ Maneheiier . . Philadelphi 

Alricn New York 

Cilii 0/ Glaigoa . . . I Philadelplii 

Asia New York 

Citu itj Mancheatr . . Pbdlfttleljiliia. 

Afriea 1 New York 

City 0/ PitUburgK . . ' Philadelpli, 

America 1 Biwtun. . 

Cilff 0/ Glatgoie . . . I Philuletpli 

^ia^nra I Xew York 

Cifif o/Manehtster. . Philadel|ihia. 

Afnea | New Yurk 

City of Glatgow . . . I Pliiloitelpliu 

Canaila | Ito^ton . . 

Cilji of Manchester . . \ PliitAilelpliii 

Cai'iAila I New York 

City o/GUagoai . . . ; PliilMelphii 

Cumbria Bustun. . 

Cit;/ of Manehesttr . . I'liila-lelpliii 
Niaj,'ara Boston . . 



i&a. le Jan. 30 



Mar. !.-> 
Mar. 12 
May 13 



Miir. 31 
Mar. 23 
May 31 



Slav 14 Mil'-. „ 
Juiy 17 I Any. 1 



JulV 18 
Aiig. 28 
Auk. 27 
Sept. II 
Sept. 10 
Oct. 9 
CM. 



Nov. 
Pec. 
Itec. 



Fell. 24 

Feb. 23 

Mar. 4 

Mar. 3 



>^M 



13 IS 
12 
lo 12 



Sept. 14 17 B 

Sept. « j 10 e 

Uct. I 20 

Kept. 21 10 19 

ITct. 23 I U 3 

Upt. m 10 9 

Nov. IH Itl 12 

Nov. 9 I II 5 

Nov. 23 17 I 

Nov. 18 I 12 12 

Ileo. 20 I 15 6 

Dee. 14 11 3 

18J2. 

Jati. 23 13 

■Ian. IS lU IC 
Mar. 12 
Mar. « 
I Mar. 23 
Mar. 18 
Aiiril 16 
April 13 



11 17 
18 IS 

12 17 



Another interesting newspaper article which bears 
upon the Atlantit; trade, owing to the vessel herself 
having made a few voyages in this trade, is the report 
ol the first annual meeting of the " Great Eastern " 
yteamship Company, which appeared in the Liveri>ool 
" Albion " of August 8th, 1833, under the heading of : — 

" Immense Ocean Stemners. — At the first half-yearly 
meeting of the Eastern Hteam Navigation Company, held 
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in London, on Saturday, the Chairman (Mr. H. T. Hope) 
stated that their anticipated success was based upon the 
fact of their being able to carry goods and passengers with- 
out the numerous stoppages which a voyage to India or 
Australia entailed upon other vessels. Their theory, right 
or wrong, was, that until vessels were constructed of a 
magnitude sufficient to carry a quantity of coals suitable 
to the length of the voyage, the full advantages which 
steam navigation was calculated to confer would not be 
secured to passengers to India or Australia. Their 
capital was i*l,200,000, with power to increase it to 
£2,000,000, and until one-tenth of the capital, or 
£120,000, was paid up, they could not enter into any 
binding contract for the building of vessels or execution 
of works. The company, therefore, were not responsible 
for the works that had been already undertaken ; every- 
thing had been done at the risk of the contractors. On 
the last occasion of their meeting it had been suggested 
that they ought not to commence operations until 
40,000 shares had been taken, representing a capital of 
£800,000. They were a few hundred shares short of that 
absolute amount, but they had upwards of 39,000 shares 
taken, and the others would probably be taken up when 
the parties who had applied for them returned to town. 
The report was then read. It stated that they had in- 
vited tenders from several parties, and had concluded 
provisional arrangements for the construction of the 
engines and of the hull of the first ship with Messrs. 
James Watt and Co., of Soho, and Messrs. Scott Russell 
and Co., of London. The ship will be built on the 
Thames, and is to be completed in eighteen months. The 
dimensidns and power of the ships are intended to be as 
follows, viz. : — Length, 680 feet ; breadth, 88 feet ; depth, 
58 feet, with screw and paddle engines; aggregate 
nominal horse-power, 2,600. They are to be so con- 
structed as to take their whole amount of coals for the 
voyage from near the pit's mouth at a rate not exceeding, 
for the best quality, 12s. to 14s. per ton. On the voyage 
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of existing Bteamsbips to Australia df India and home, 
the eonsumption amounts to from 4,000 to fi,000 tons; 
the cost of which would supply 1.5,000 to 20,000 tons if 
taken on boartl at some port in immediate communica- 
tion with the coal-field. The ships will carry, besides 
their own coals, upwards of .5,000 tons' measurement of 
merchandise, and will have 500 cabins for passengers of 
the highest class, with ample space for troops and lower 
class passengers. These, the directors consider, they 
will not only be able to carry at rates much smaller 
than those by any existing steamships, but with an un- 
precedented amount of room, comfort, and convenience, 
which the great size of the vessels will enable them to 
afford. In thus increasing the size of their ships, the 
directors believe that they are also obtaining the elements 
of a speed hitherto unknown ; and if hereafter coals 
applicable to the purposes of steam can be supplied from 
the mines of Australia, the carrying capacity of their 
ships, both for cargo and passengers, will be propor- 
tionately increased. The gi'eat length of these ships 
will undoubtedly, according to all present experience, 
enable them to pass through the water at a velocity of 
fifteen knots an hour, with a smaller power in proportion 
to their tonnage than ordinary vessels require to make 
ten knots. The hulls of the ships will be of iron, and of 
more than usual strength, whilst the magnitude of their 
dimensions will afford peculiar facilities for introducing 
many precautionary measures conducive both to strength 
and security. The whole of the ship's bottom, and up 
to sis feet above the water line, will be double, and of a 
cellular construction, so that any external injury will not 
affect the tightness or the safety of the ship. The upper 
deck wilt also be strengthened on the same principle, so 
that each ship will be a complete beam, similar to the 
tube of the Britannia Bridge. The vessels will be divided 
into ten completely separate water-tight compartments; 
and, as the intermediate spaces are sufQcient in such 
ships, being each sixty feet in length, to afford a con- 
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venient arrangement of separate saloons and cabins, the 
bulkheads can be carried completely to the upper deck, 
giving an efficiency to the system of compartments which 
has not yet been attainable ; and these compartments 
admit of further subdivision up to the lower deck, which 
will be from four to eight feet above water- Separate 
sets of engines, each with several cylinders and separate 
boilers, will be applied to work the screw, distinct from 
those working the paddle-wheels, so that in the event of 
temporary, or even permanent derangement of any one 
of the engines, or of either the paddle-wheels or of the 
screw, the other engines and propellers would still be 
available, and the only result would be a proportionate 
diminution of speed and consumption of fuel, thus 
rendering the chances of any serious delay almost in- 
finitely remote. The ship will become, by its construc- 
tion, a beam of strength sufficient to meet any strain to 
which it can be subjected, and w411 consist of so many 
distinct compartments that no local injury, however 
serious, can affect its buoyancy to any dangerous extent. 
The result of the directors' calculations (made on the 
assumption that the carrying capacity for goods out- 
wards should be occupied at the rate of ^4: 10s. per ton, 
being considerably below present freights, and only one- 
half of the cabin room occupied, at rates for first class 
passengers, M65; second class, i-85 ; and tJiird class, 
£25, including provisions, giving to each of the respec- 
tive classes enlarged accommodation, and assuming that 
only one-third of the vessel's capacity would be occupied 
on the homeward voyage,) is that, after making the 
most ample allowance for working expenses, dej)re- 
ciation, wear and tear, and insurance, a surplus remains 
equal to forty per cent, per annum upon the capital 
invested. 

*'Mr. Charles Geach, M.P., expressed a ])elief that the 
working of these vessels would be as efficient and satis- 
factory as the theory on which they were pi'ojected was 
sound and true. 
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" On the motion of Mr. Thomas Bis^iood, the report 
was adopted." 

Ab the daj3 of the old famous sailing passenger 
clippers have now passed away, the following extract 
from the same paper, of July 4th, 1H33, will revive the 
recoileetion of how highly they were praised, and of the 
great interest taken in them, notwithstanding that even 
at that date the doinga of the Cunard and Collins Line 
were drawing world-wide attention : — 

Arrival of the Clipiier-Ship Sovereign of the SeaB.— 
The celebrated American clipper-ship Sovereign of the 
Seas, Captain M'Kay, arrived in the Mersey on Saturday 
evening, from New York, having made the run in a shorter 
time than ever previously accomplished hy a sailing ship. 
She departed from New York, in tow of a steamer, at 
3 p.m., on the llifth ult., and averaged 296 miles per 
day. or 1'2'73 knots per hour. 

" The Sovereign of tlie Seas was built by Mr. M"Ivay, of 
Boston, the Imilder of the celebrated clipper-ahips StaSord- 
ahire, Fljrlng Cloud, Flying Fish, etc., and was named after a 
ship built at Woolwich Dockyard, in the yeai' 1(537. Her 
tonnage corresponded with the year, and she was the first 
vessel built with ' flushe decks,' and the largest, up to 
that period, belonging to the English navy. Her keel 
measured 187 feet 9 inches; her main breadth of beam 
was -48 feet 4 inches, and she bad three decks, a poop. 
and topgallant forecastle. She was pierced for 12li guns. 
It will thus be seen that Mr M'Kay could not have 
selected a better name for his ship, its historical associa- 
tions being full of instruction, 

" The Sovereign of the Seas has a dead rise of 20 inches, 
and concave lines, but has the longest and sharpest bows 
of any ship or ocean steamer afloat. Her dimensions 
are as follow : — Length between perpendiculars, 258 
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feet ; over all, from the knightheads to the tafiGrail, 
265 feet ; extreme breadth of beam, 44 feet, abont 20 
feet forward of the centre ; breadth at the gunwale, 42 
feet ; depth, 2Bi feet, including 8 feet height of between- 
decks ; deck rise, 20 inches ; sheer, nearly 4 feet ; and 
registered tonnage, 2,421 tons. Considering the sharp- 
ness of her ends, she has large tonnage capacity for 
a clipper, great surface and length of floor, and is 
very buoyant and easy under canvas. She is sheathed 
with yellow metal up to 20i feet forward, and to 21^ 
feet aft. Her bulwarks are 5 feet 2 inches high, sur- 
mounted ])y a monkey rail of 18 inches, and the space 
between the main and rack rails is filled in with a 
heavy clamp, bolted both ways. All her accommoda- 
tions are on deck. She has a full topgallant forecastle, 
a large house amidships, and a spacious trunk cabin, in 
two divisions, built into a half-poop deck, with steerage- 
room abaft. Her construction, for solidity and strength, 
is of the highest order ; her frame is entirely of seasoned 
white oak, and all her planking and ceiling, as well as 
her deck frames and lower deck, are of the best of hard 
pine, and she is copper fastened, square bolted, and 
trenailed through. In her hold all her knees are of oak, 
and all her hooks throughout ; in the between-decks, the 
knees are all constructed of hackmatack. She is 11 feet 
8 inches through the backbone, including the moulding 
of the floor-timbers, which is 19 inches. And all her 
keel and kelson fastenings are of 1| copper and iron 
bolts, driven in the strongest style, and rivetted. Her 
keel is sided 16 inches; and, besides the midship kelsons, 
she has double sister-kelsons, one over the other, on each 
side, which combined side 15 inches, and mould 30. 
She has, moreover, the stoutest and most beautifully 
proportioned set of spars that ever towered above a 
ship's deck, which spread about 12,000 yards of canvas. 
All her lower masts are *made' from the head to 
the step, each mast in five pieces, bolted and hooped 
together. Her bowsprit is also a * made ' spar, all the 
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outside pieces being of hard pine. Her masts rake, com- 
mencing with the fore 3-8th8, 4-8ths, and 1 inch re- 
spectively to the foot. Her foremast is 41 inches in 
diameter, 89 J feet long ; topmast, 19 inches diameter, 50 
feet long ; topgallantmast, 14 inches diameter, 27J feet 
long; royal, Hi inches diameter, 18 feet long. Main- 
mast, 44 inches diameter, 92J feet long ; topmast, 19i 
inches diameter, 54 feet long ; topgallantmast, 14 J inches 
diameter, 30 feet long ; royal, 12 inches diameter, 20 feet 
long ; and skysailyard, 10 inches diameter, 14 feet long. 
Mizzenmast, 34 inches diameter, 82J feet long ; topmast, 
16 inches diameter, 43 feet long; topgallantmast, 11 
inches diameter, 24 feet long ; and royal, 9 J inches in 
diameter, and 17 feet long. 

About the date of the foregoing account the system 
of carrying emigrants on these clippers was begin- 
ning to attract public attention, owing to the suflferings 
entailed through overcrow^ding; inattention and the 
like, and the following extract from the ** New York 
Herald,'' of October 26th, 1853, on the condition of the 
emigrants in those days, will serve to show how serious 
was the mortality brought about by the then existing 
state of things, which compare very unfavourably with 
the steamship services of to-day, when a death is an 
event of such a rare occurrence as to be noted in the 
daily papers, notwithstanding that over a thousand a 
trip are frequently carried by the numerous steamers in 
the trade. 

"Among the arrivals at this port of emigrant ships 
during the past few weeks, a very large number of deaths 
have been reported. In one vessel, the Charles Sprague, 
the unusually large number of forty-five persons died on 
the passage from Bremen; and in another, the Win- 
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cboster, from Liverpool, the numbei- of fatal cases 
amounted to no less than seventv-nme. The following is 
thrt numbur of cases at this port from September 9tb up 
to the present time : — 



Arriwrt 

ISM. 


ShilB. 


.n,.„,™. 


Pm.^^ 


DeiKlH. 


Sept. 9 


Zurich 


Havre 


358 


2 


.: 11 


LucyThtJiJipBon ,, 


Liverpool 


800 


36 


„ ij 


Niagara 




249 


38 


,. 21 


Charles Sprague 


BreiiVen 


280 


45 


„ 2fi 


Oder 


Hauibiirjf 


237 




.. 27 


Winchester 


463 


79 


„ -29 


Kate Hunter 




342 




,. 29 


Rhine 


Havre 


506 


24 


„ 30 


Talleynnd 


Hamliurg 


210 


11 


„ 3(1 


Louisiana 




U2 




Uct. 11 


Harvest Queen 


Havre 


367 




„ 12 


CopemicuB 


Hamburg 


152 




„ w 


Orphan 


Bremen 


280 




.. n 


Marmion 


LiverlKkil 


293 


34 


L .. 1' 


Waleiloo 




29* 




' . IT 


James Wright .. .. 




430 




„ HI 


Slalira Morse 


(.ilas'^uw 


201 


2 


„ 31 


Sir Robert Peel 


L..i..f;.n 


4ft7 


G 


„ 20 


Cordelia 


Bremen 


339 


3 


„ 20 




Havre 


229 


2 




New York 


Liverpool 


40(1 


16 


.- 21 


Benjamin Adams 




»20 


15 




7,7(Jl 


303 



" Althoagb the captains, in their reports, with one 
exception, merely mentioned the fact of such a number 
having died, it is pretty certain that the disease which 
carried them off was cholera, that fatal malady which is 
making such havoc among the shipping in Europe. 
Several, no doubt, died by the common diseases, but 
that cholera was raging on board many of the above- 
named vessels is beyond all question, from the fact that 
thirty-three persona who were landed at quarantine were 
' New York. 
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suffering from that epidemic. The sickness on the Ben- 
jamin Adams was decidedly cholera ; and, in addition, the 
ship Sagadahock, from Gottenburg, which arrived at 
Boston on the 24th ult., reports the loss of seventy 
passengers by the same disease. In reference to this 
matter, a committee of the American Medical Associa- 
tion has drawn up a memorial to Congress, urging the 
necessity of compelling all emigrant-vessels to carry a 
surgeon." 

At this time when the steamships were beginning 
to take emigrant or steerage passengers, a very exten- 
sive trade was carried on by the famous American 
sailing clippers, the extent of which may be judged from 
the advertisements of the different lines and vessels 
sailing from Liverpool about that date, taken from the 
Liverpool '* Albion," of July 17th, 1854. 
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L'litil further Notipe, tba Rate uf Freight to Boslni 
dikI to N«w York £6 per Tnn. 

Until funher Notice, CAKGU Tor tlie STEAMERS will Le rvi 
niiii after Nine o'cloch. Morning, of Satuhiuvd pskviovs to 
instead of on Mondaja, bi herplnibre. 

Fi-eight on Fitrcels, bi. each, and upWHriU. aturn-diDg to size. 

PARCELS for different ConsiRneps mllwteil onil made up i 
Packages, addressed to one Parly d-r delivery in America, 
pnrpi'ae of eruding paymfnc of Frtight, will, upon 
America by t!ie Cusloins. be charged wiLh the proper Freight. 



BRITISH AND NORTH AMERICAN ROYAL MAIL 

STEAMSHIPS,' 

APPOIXTED BY THE ADMIRALTY 



LIVEnPOOL AXS NEW YOBK {DIRECT), 



LIVERPOOL AND BOSTON, 
e BOSTON Ships only CALLING at H.^LIFAX to 
PaBseugers Hnd Her Majesty's SI si Is. 
Capiriiu. 
abia , ... f. II. E. Jddriks. I Africa 



Persia .. 


, Ales. Kibik. America 


W. J. I'. Lano. 


Asia 


EriH'D. li LoTT. Niagara 


John Leitcb. 


Canada 


jAHf.' Stone. Europa 


Nlh. Shabkok. 




Cambria Uuptain W. 


. DOHGUS. 


The 


under-noted ..r other Veswls are 






FromLIVERFQOL: 


I8fi4. 


Canada ... 


... FiirBostON , ... 


Saturday, the aand July. 


Arabia 


... FnrNEwVoaK 


Salarday, ihe ISlli July. 




... For Boston 


Saturday, the 3th Aug. 


Europa ... 


... ForNKwYoBB 


Snturdar, ihe I2lh Aug. 


Niagara .., 




Salurdny, the ISth Autr. 


Africa 


From AMERICA: 


Siilurdny, the 2Klli Aug. 


Europa ... 


... From Xbw Yoait 


Wednesday, ISrh Julv. 


America ... 


... Kr.>m BosioK 


Wednesday, 19lli July. 


Asia 


... From N8H- Yom 


Wednesday. 2aih July. 


NiaKBTB ... 


... From Boston 


Wednesday, 2nd Aug. 


Africa 


... FromSKwYoBK 


Wedncday, 9lh Aur. 


Canada ... 


... Fram Boston- 


IVediiesday, 16lh Aug. 


Tl.e I'tsMfagni anri Goods r>r New York an 


• iiiteuded to be landed al 



Jersey Cily, within the juriMliriion i.f the Cus 

' New the Canard Line. 
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Chief-Cabin Passage to HALIFAX and BOSTON, ^'25. 

Second-Cabin Passage, £15. 

Chief-Cabin Passage to NEW YOEK, £30. 

Second-Cabin Passage, £20. 2'kcse Bates in<;Uide Steuxird^s Fee and 
Provisions f but without Wijies or Liquors, which can be obtained on Board, 

Dogs charged Mb each. 

These Steamships have accommodation for a limited number of Second- 
Cabin Passengers. 

Apply, in Halifax, to Samxtel Cinard: in Boston, to S. S. Lewis; 
in JSew York, to Edward Cunard; in Havre and Paris, to Donald 
Currie ; in London, to J. B. Foord, 52, Old Broad Street 5 in Glasgow, 
to G. and J. Burns ; and in Liverpool, to 

D. and C. MAC IVER, 14, Water Street. 

Note. — All letters and newspaiers intended to be sent by these 
Vessels must pass through the Post Office, and none will be received at 
the Agents' Offices. 

The Owners of these Ships will not be accountable for Gold, Silver, 
Bullion, Specie, Jewellery, Precious Stones, or Metals, unless Bills of 
Lading are signed therefor, and the value thereof therein expressed. 

Passengers will be charged Freight on their personal Luggage when it 
exceeds Half-a-Ton Measurement. 

J3* To prevent disappointment or difficulty. Passengers are respectfully 
informed that Packages of Merchandise will not be allowed to be shipped 
as Luggage, or with their Luggage. 

Passengers are not permitted to go on Board by the Steamer that takes 
the Mail. 

Parcels will be received at the Office of the Agents here until Six o'clock 
on the Friday Evenings previous to Sailing. 



The Canada, for HALIFAX and BOSTON, will start on Saturdai 
next, the 22nd instant.^ The Steam-tender Satellite will leave the Landing- 
Stage, opposite the Baths. George's Pier, ut Eight o'clock, morning^ <»f that 
day, with the Passengers for the Canada. 



CARGO for the Alps is now being received at the Huski.sson Dock, 

according to priority of arrival. 

STEAM TO NEW YORK AND {via JAMAICA) TO CHAGKES. 

The undornoted or other first class Screw Steamships will sail 
FEO:SI LIVEltPOOL FOll NEW YOBK, 

Once a Month until further notice, the extended service being Twice a 
Month, when the Ships now building are completed : 

Andes Capt. Moodie. \ Jura Capt, Douglas. 

Alps Capt. WicKMAN. ; iEtna Capt. Little. 

^ July, 1854. 



FUR BOSTON AND SEW YORK. 
Alps ... ,". Wgiinesdat neM, iHtU July. 

IVsage Money to Boston, be;onil which Port I'asaengera oantioi t* 
booked, £1S, ineluiliug Provisions and Steward'a Fees, but wliJionl Wines 
or Liqimrs. tvliii'h can lie abtuined on board. 

Fntigbt im Fine Gooilg to AmericH, £3 |>er Ton MtoanremeDt ; other 
Goods by Agreement. Freight will be i-nllected in Ametic-ii at the rale of 
ii.m to the I'oun<l Sterling. 

Apply in Holiffti to SiMCEL CDKAitD 5 in Boston to S. S. Lewis ; in 
New York to Euward Cunabd! in Havre and I'aria to Hokai.d Cchuib; 
in London to .1. B, FooHn, '.li. Old Broad Sirect ; in Glaajjo* to Geobg& 
ami James Blrxs ; or in I^verpoot 10 

li. and (.'. MAC IVEB, l«. Water Street. 

As soon HI Goods nre going for CuiBdn. and any ijiiantily offer fur 
lURTLAND, these VnAseU will call there. 



Steamers ia Xii Sterling per Ton MeasiiTe- 

lee on Goods consigned to order, nnless the 
giten at the time of Shilimonl, and u[ion 
. ineluded in one Bill of lading does not 



Tlie Ijale of Freight hy thea 

Freiglii mnsi be paid in adv 

Names of the L'oLisignetB a 

iili (iootis «-lieu the Bni..u 

esceed fli Sterling. 
Tkf Rail ''/'CltiEr Uabim Fabkaoe by tkac Slramrra it £30, reterning Four 

uf tki IttrgtUt Smt Rooms in the Pkcilic for Jamilia, for whkli an 

Hxlra I'rke will br eiarffiii. 
Thew StMmera have superior accommodation for a limited »umber of 

Second Cabin Passengers, at £20 each, including Provisions, All Parcels 

cbsrge<l hi. nnd iipwanls, mvording Eo siae. 



UNITED STATES MAIL STEAMERS BETWEEN 

LIVEEPOOL AXD NEW I'OBff.' 
'I lie Sleanishijis eomprising this Lino are the 



Cb]H. IVKt 

Cain. Ni-i 



lo soil aa follows! 
LI LIVKHPOOL; 



Baltic 



lie Wednesday. 

' Collins Line, n 



Wednesday, S6tli July. 
Wednesday, Ulh Ang. 
Mednesday, Sard Ang. 
Wednesday, Blh Sept. 
Wednesday, aOlh Sfpl. 



t 
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From NEW YORK. 

Atlantic Saturday, 8th July. 

Baltic Saturday, 22nd July. 

Arctic Saturday, 5th Aug. 

Atlantic Saturday, 19th Aug. 

Baltic Saturday, 2nd Sept. 

And every alternate Saturday. 

N.B — No Goods for the Atlantic can be taken after Two o'clock p.m. 
on Tuesday, the 25th instant, nor can Parcels be received after Six o'ciuck 
in the evening of that day. 

Freight on Goods, payable at New York, is charged at the rate of Four 
Dollars and Eighty Cents to the Pound Sterling. 

D -gs, Jc5 each. 

An experienced Surgeon is attached to each Ship. 

The Owners of these Ships will not be accountable for Gold, Silver. 
Bullion, Specie, Jewellery, Precious Stones, or Metals, unless Bills of 
Lading Hre signed therefor, and the value tliereof therein expressed. 

*^^* Xo Bevth secured imiil the Passage Money is pau/. 

Steamships ply regularly between Now York and Charleston. Savannah. 
Havana, Jamaica, New Orleans, and Chagres. Goods destined to any of 
these Ports, and addressed to E. K. ('ollins and Co., New York, by the 
above Steamers, will be forwarded with despatch and economy. 

The Steam -tug Company's boat Samson will leave the Land inor- Stage, 
George's Pierlieud, at Ten o'clock, a.m., on Wednesday ilie 26ih instant, 
with the Passengers for the Atlantic. 

Passengers will be charged PVeight on their persi>nal Luggage when it 
exceeds ilalf-a- Ton Measurement. 

For Freight or Passage Jipply to Messrs. E. K. Collins and Co., New 
York; Joiix Munuok and Co.. 26, \<ue Notre Dame des Victoires, Paris: 
G. H. Drai'kr, 79, l\ue d'Orleans, Havre; Stli'HEN Kennard and Co.. 
27, Austin Friars, London ; or to 

BROWN, SHIPLEY and CO., Liverixwl. 



TAPSCOTT'S AMERICAN PACKET OFFICES. 

General Office : OLDHALL, OLDHALL STREET. 
Passenger Office : ST. (iEOHGE'S BUILDINGS, REGENT liOAD. 

The following First-Class Packets will be despatched on iheir appointed 
days, as under: 

For NEW YUHK. 

Tons. To sail. 

Manhattan, Peabody 2500 This day. 

Centurion, ('ooaibs 2000 2.5th July. 

Chimborazo, GiLcuRisr 1800 30th July. 

Constellation, Allen .'3500 — 

Houghton, Cotter 1800 — 

E Z, Hartshorne 1800 — 
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Tons. 


To sail. 


Forest King, Allen 


aiKM) ... 




Cooaawallee (new), J, Paxtos . 


2000 ... 




Northampton, Reed 


a500 ... 




A Z, CHiBDLBH 


1800 ... 




West Point. Mullinbh ... . 






Andrew Poster, HQl.t.KKTON 


aooo ... 




Shamrock (new), DciAKB ... . 


aooo ... 




ProgreaB, Chabb 


3000 ... 




Continent, E. B. Ubdhmohd 


2000 ... 




Empire (new), Zesega 


■JUOO ... 




Philanthropist, Wilson ... . 


1800 ... 




HelioB. Nabon 






Kossuth, Daw»on 


aaso ... 






woo ... 




Adriatic, Jack 


150O ... 




Albion (new), WiixiAMS ... . 


2000 ... 




Emerald Isle, Cork»h ... . 


2000 ... 




Antarctic, Sioufer 






Edward Stanley, Kobinboh... . 


ason ... 




Benjamin Adams, DKtlHNOMD . 


2S00 ... 




William Tapacott (new), Bbll . 


3000 ... 


— 


aiiis:.«.iing Packets every Five Dny 






For BUSTON. 




Carnatic, Dbvbreacs 


IfiOO ... 


. ISlh July 


For PHILADELPHIA. 




Saranak, Deun 


lOOO ... 


. 12tli Aug. 


Wyoming, DosLEyT 


1100 ... 


.. 12ih S«pt 



Vii-i 



12lb C 



Tonawanda, Julios 130O lath Noi. 

The nbovo Ships ar« of the largest clsss, and twmm&nderi by men of 
experieniK, who vjll take every precaution to proroute tlie heallh and 
ciimturt uf the PasBen^rs dnring lao voyage. 

FrivHia Hoams far FamilieB, ur persuns who wish lo be mare wlevl, can 
at all times be hrtH, and deposits of £1 each, to secure Bellhs, should be 
remitted, irhich shall hare due atlenlion. 

SnrgHona can have free Cabin Passages by the abore Ships. 

Persons proceeding to the interior of Ibe Upiled Stales can know Ihe 
ai'lual outlay, anil make the necessary arrangements here, in be ibrvarded, 
on arrival at Kew York, without one day's delay, and thereby avoid the 
many annoyances Emigranta are sutyect to on landing at New York. 

Drafts and Eiehange for any amount, at sight on New York, payable in 
any part of the United Stales, can at all times be furnished lo those who 
pFL'ter this safer mode of taking cam of their funds. For further par- 
ticulars apply, post-paid, to 

W. TAPSCO'lT AND CO., Liverpool, and 7, Eden Quay, Dublin, 
Agents fur W, and J. T. TiPseorT and Co.. New York. 

CT- Tapbcott's " EHioRAtiT'a GuiDB," Fifth Edition, can bo had by 
remitting Six Pnsinge Ktomps. 
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"EED CEOSS" LINE OF PACKETS. 

Saul, Martikdale and Co. dispatch a regular succession of FIRST- 
CLASS PACKP:TS to the different Ports of America. 



For NEW 



J. Nesmith, Chase 

Highflyer, Waterman 

Kate Hooper, Jackson ... , 
Franklin King, Borland ... , 

Otseonthe, Yodng 

Kate Hunter, Busche 

Winficld Scott, M'Lellan... . 
Eastern Queen, Porter ... . 
C. Ncsmith, Salisbury 

Premier, Koss 

Phoenix, Hoxie , 

St. Patrick, Whiteman ... , 
Sea Nymph, Harding 

For PHILADELPHIA. 

W. Sprague, Chase 2000 . 

Cerro Gordo, Chandler 1800 

Nashwauk, M'Intyre 2000 

W. V. Kent, Flitner 1600 .. 

For BALTIMOKE. 
A. B. Thompson, Mustard ... 2000 

Mary Hale, Hollins 2000 

Annapolis, Graham 2000 

Susan E. Howell, Raffles ... 1500 

For CHARLESTON, S.C. 



YORK. 
Tons. 
1500 
2000 
3000 
2000 
1800 
2000 
3000 
2000 
1800 
3000 
1500 
2000 
1800 



Amelia, M'Kknzie... 
Muscongus, Carter 
Naomie, Joiinison ... 
Carnatic, Stalker 
Franchise, Rouinson 

Hotspur, Smith ... 
Dauntless, Jones ... 
Harmony, Jamieson 
Crown, Campbell... 



2000 
1200 
1500 
1200 
1800 

For QUEBEC. 

1800 
2000 
1800 
2300 
2000 
2000 



To sail. 
20th July. 
26th July. 



20th July. 
20th Aug. 



20th July. 
20th Aug. 



20th July. 



18th July. 
To follow. 



John Davies, Jones 
Mary Carson, Mills 

The above Ships are of tlie largest class, and combine all the most recent 
Improvements conducive to the health and comfort of Passengers. 

Berths in the First, Second, and Third Classes can be secured by 
remitting a Deposit of £l for each Person to the Subscribers. 

A Surgeon wanted for a Quebec Ship. 

For further j)articulars apph' to 

SAUL, MAHTINDALE AND CO., 36, Waterloo Road. 
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-ST. GEOKGE" LINE OF PACKETS FOR 
NEW YORK. 

S"its on the -iOth inttanl. 

The ver; superior flrijC-clnsi pxi ran rdi nary fut-nititing American Clijipvr- 
Sliip Highflyer, CBpCain G. B. W^tssma!! (she is the sKino uimlel and 
Sisler-»lii|i of tbe well-knawn Clipper Dreadnought), 1200 tons re){iBii?r ; 
one year old ; cnppered and oopper-failBiiti) t buill uinler pBrlii^itiiir iiiipw- 
lion, of the choii^eat maEerinls in thu United States ; uid us a coiive.Miiii'e 
she is unsnrpassed by any Ship in the World. 

For Freight or Cabin Fa8«ge, Uaving very luperior Actniminudalion, 
■pply 10 

A. TAYI-OH iND LU. 



>t $4.81 



u ibe Pound Stirling. 



THE "BLACK STAR" LINE OF PACKETS. 

LIVEEFOOL TO NEW YOIIK. 

Paekfl ol the i^h Juli/. 
The tine Rmi^^lasa AmerieaD Pacltei-ship Calhoun. I 



Cojnmaiidcr ; 1,7' 
toppareii 

Apply to 

Goods tvill be reivired till Midnight uf tli 



re^sier; Kow York built; copj.er-faateiud and 
U. ORIMSHAW AND CO. 



LINE OF PACKETS FOE NEW YORK. 



.til o/rvrrff Month from tltr Watcrho Dock. 
Tons. 

... IIOO Aug nth, 

... 1200 Sept. lltb. 

«. I2S0 Oet. Ittb. 

.. 1150 Nor. Ilth. 

A liOO Dm. mu. 

... isoo Jan. llth. 

!JO0 ... ... Fel), lltU. 

idnTghi of ihe 9tb' of ™cb rannth. 
These Shipi are all uf the first and largest class, built in the city of Xew 
Turk, of tlie best maleriais. tombiaing grent speed with uuuiual comfort 
for pDHsenevrs, and llwy >r? coiomani£d by men ul' expcrirlice. 
For Freight or Cabin Pusitage apply to 

HiCHARD S. ELY. as, OliUiall Btiwt. 
Freight will be coliccled ut the rale of 4 dollar* ^l> cents to the Pound 



Sailitig on Ihe I 

Siddons. John S. Tatlor 
Roscius, J. W. PUUTKB 
J. Rutledge, W. A. Sanhs 
Garrick. K. W, Fostkk 
Sheridan, S. Cljlhk 

New Ship, 

New Ship, ... ... 

Goi>ds will not be receiied after 
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THE LIVEEPOOL AND PHILADELPHIA STEAM- 

SHIP COMPANY'S^ 

FAVOURITE IRON SCREW STEAMSHIPS. 

City of Manchester 2125 tons ... Capt. W. Wylie. 

City of Philadelphia (new) 2189 tons ... Capt. K. Leitch. 
City of Baltimore (new) ... 2538 tons ... Capt. R. Leitch. 

Are intended to sail as under : 

From LIVERPOOL. 

City of Philadelphia Wednesday, 26th July. 

City of Manchester Wednesday, 6th Sept. 

From PHILADELPHIA. 

City of Manchester Saturday, 22nd July. 

City of Philadelphia Saturday, 19th Aug. 

City of Manchester Saturday, 30th Sept. 

Rates of Passage from Liveri'OOl : 



Cabin, in Two-berth State Rooms 


... 21 guineas each Berth. 


„ Three-berth „ „ 


. • . 1 / 99 j- 


„ Forward „ „ 


... 15 ,, „ 



Including Provisions and Steward's Fee ; all having the same privileges 
and Messing together. 

A limited number of Passengers will be taken at 8 guineas, including as 
much Provisions as required ; and these Passengers are hereby informed, 
that in order to satisfy the requirements of the Government Officers, the 
date filled into their contract ticket will be in every case the date of the 
day preceding the fixed day of sailing. 



These Steamers cai'ry " Phillips's Patent Fire Annihilators.'* 

An experienced Surgeon is attached to each Steamer. 

Dogs charged ,£3 each. 

Freight £4 per Ton, and Unmanufactured Goods, &c., will be taken 
subject to agreement, payable here or in Philadelphia, at S4 80c. per pound 
Sterling. 

Apply in Philadelphia, to Samuel Smith, 17, Walnut Street; in 
Belfast, to Richardson Brothers and Co. ; in Dublin, to Cornelius 
Carleton ; in London, to Edwards, Sanford and Co., for Passengers, 
and PiCKFORD and Co., for Goods; in Paris, to Fred. Kedfern, 8, Rue 
de la Paix ; in Havre, to W.Davidson ; in Manchester, to Geo. Stonieb; 
and in Liverpool, to 

RICHARDSON BROTHERS AND CO., 

12 and 13, Tower Buildiugs. 

N.B. — When the arrangements are completed, and sufficient Goods offer, 
one of the above, or other Steam -vessels, will proceed to Baltimore, calUng 
at Norfolk, Virginia, or other Ports on the Chesapeake, going or returning. 

^ Now Inman and International Line. 
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Tbe calling of the Clyde lim unavuldubly lie«n p-islponed lill Iho ^litb 
instant. Inlonding Sblppera and Paiisetieers will ploue make early 
appliuation for room. 

SCEEW STEAMERS BETWEEN ftLASaOW AiJD 
NEW TOEK. 

Thb Cltdb Scrbiv Stb*»i-P*cket Cohi'Aht'b Screw Stcim-Psckeu ; 
Clyde, 1,200 toiis, aSO home-powtr, David Hgnogkhon, Commander: 
Petrel, SOU ions, 200 liune-power, K H. C Tims, Uommaniler ; are 
intended lo sail as under, namely : 

From GLASGOW. Fnim NEW YORK. 

Clyde :J61bJuly. I Clyde isch Aug. 

Petrel 15ib Aug. | Petrel 15tb Sept. 

Theiie Veuela have beeti filled up expreoly for ihc Trade, and preaeiit 
the best opportunity for tbe conveyance of Goods and Passengers. 

Kalea of Passage, eicluaive of Winea and Liquors, which can be bad un 
board at moderate ratsa :— Cabin, 18 guineas; Steerage, 9 guineas. No 
St e ward'* Fee. 

Freight, including Clyde Dues, Measurement Goods, 80a. per Ton and 
S per cent, primage. Coarse Goods acoording tu agreement. 

No Bills of Lading will be signed excepting those printed (Mpreaaly for 
the Company, whii-b ciiii lie bad al Tlkner and Rose's, 7, South Castle 
Street, and one of tbe number affirmed lu (duly stamped) will be retained 
fur the Ship- 
Apply in Glasgow to D. A. B. Murbat, U, York Street; or lo 
HALL AND MACKINNON, 

IB, South Caailv Street. Lirerpoot. 

THE CANADIAN STEAM NAVIGATION COMPANY. 

Under Contract mtk Her Majest'/i Provincial GovemnieKt of Canada. 



STKAM TWICE A MONTH TO QUEBEC AND MONTREAL. 

The Com)iBQ} 's first-class powerful Screw Sleamships, 
Ottawa ... Capt. J. B. Atkins. I Erie (new) Capl. - 



Cleopatra ... 

Charity Capt. W. P*T( 

Sarah Sands ' |ch 



lerod) 



Capt. - 
Ontario (new) ... Cupl. — 
Capt. W. Ilslbt. 



' .\fterwardB faraous on account of having liod a grcBt fire on 
board Bt sea, white engaged as a troopship, when owing to her 
belnK of iron all (he hvea were saved. After the fire was subdued 
Hhe put into the Mauritins with whole of after end completely 
burnt out, November, 1BS7. 
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The under-noted or other Vessels will bo dispatched as follows, from 
(Birkenhead Dock) Liverpool, for QUEBEC and MONTREAL direct, on 
the 10th and 25th of each Month, from April to September inclusive; and 
from Quebec on the 5th and 20th of each Month from May to October 
inclusive. 

When any of these dates fall on a Sunda^^, the Vessels sail on the Monday 
following. 

Charity Tuesday 25th July, 18.54. 

Rates of Passage to Quebec : First Cabin, 20 guineas ; Second Cabin, 
12 guineas, including Provisions, but not Wines or Liquors ; Third Class, 
6 guineas, including Provisions properly cooked. 

Carries a Surgeon. 

Freight to Quebec or Montreal : Measurement Goods, 80s. per Ton, and 
5 per cent, primage. Coarse Goods per agreement. 

Goods for these Vessels will be received at the Transit Sheds, Birkenhead 
Dock, and in Liverpool at the Duke's Dock, for conveyance to Birkenhead, 
at the Shipper's risk and expense. 

For Freight or Passage, or further information, apply to 

LAMONT AND M'LARTY, 21, Water Street, Liverpool. 



ST. JOHN, N.B., AND LIVEEPOOL LINE OF 

PACKETS. 

Appointed to sail from LIVERPOOL on the 5th and 20th of every month. 



Ships. Captains. Reg. Ton. To sail. 

John Barbour Marshall 997 ... 20th July, 1854. 

John Bannerman ... Kobertsox 1198 ... 5ih Aug. 

Joseph Tarratt ... Pritchard 942 ... 20tli Aug. 

Imperial Morax 1297 ... 5th Sept. 

Liberia Cruickshank ... 870 ... 20th Sept. 

Eudocia Doane 1015 ... 5th Oct. 

Middleton Delany 99G ... 20th Oct. 

David G. Fleming... Nichols 1423 ... 5th Nov. 

These fine Ships have been specially selected fur this Line, are built of 
the choicest materials in the province, and are chissed sind coppered. Their 
Commanders are men of experience and ability, and Shippers may relv on 
their being despatched on their respective dates. Bills of Lading, of which 
two captain's copies are required, will be signed at the Office of the Con- 
signees for the Captain, of which Shippers will ]>lease take notice. For 
Freight or Passage, for wliich these Vessels have excellent accommodation, 
apply, in St. Jolin, to Messrs. J. and H. Reed ; here, to the respective 
Captains, on Board, Brunswick Dock Basin, or to 

FEHNIE BROTHERS and CO., 
Orange Court, Castle Street. 



CHAPTEE XH'. 

EVENTFUL PAHSAGE3 AND SCENES. 

OwiNO to the excessively wild and tempestuous nature 
of the North Atlantic Ocean, many exciting passages 
have from time to time been experienced during the 
past fifty years, giving opportunity for many acts of 
bravery, and severely testing the design and conetruc- 
tiou of the steamers. No more vivid description could 
be given than the account, ah'eady referred to, by 
Charles Dickens, of the Britaimia's passage in 1842, 
and although in those days the staunchness of these 
vessels was not so tested as in later years when the 
speed and power increased, there is no doubt the 
privations of the passengers were greater. That, how- 
ever, anxious times are occasionally experienced of later 
years is evident from the following account of the first 
voyage of the Bepubllc, one of the early White Star 
vessels in 1872, sent by a Philadelphia gentleman to 
the " New York Nautical Gazette," In the course of his 
story he says : 

" The storm increased until nine o'clock the nest 
day, when we were struck on the port side by a sea. I 
bad many a time talked of being ' struck by a sea ' just 
as of shipping a wave, but from that moment, and hence- 
forward for the remainder of uiy life, I received a new 
impression of what this term means. Without such 
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experience I have thought of water as a yielding element- 
something that would rise and wash across the ship, but 
it had never entered my mind that to be struck was like 
having tons of solid matter hurled against the ship like 
the ball from a cannon. As I said, we were struck from 
the port side, amidships, opposite the main saloon; 
along this side, on the sofas, were seated about one-half 
the passengers then in the saloon, say eight to ten. 

**The plating at this point is about seven-eighths of 
an inch thick, and the framing some eight inches deep, 
and, notwithstanding, this side was struck with such 
force that the passengers were knocked from their seats 
like cork balls. My friend Mr. Eogers, of Cincinnati, 
was * projected ' over the top of the port dining-table, and 
under the central one, receiving a severe contusion on 
his head, and a serious injury in his right leg. 

** The dead-lights were forced in, and a flood of water 
followed the passengers across the saloon. I happened 
to be on the other side at the time, and seeing that the 
side was not actually stove in, I went to the assistance 
of the chief steward, a brave, determined man, and tried 
with him to secure the dead-lights by putting down the 
safety shields ; we succeeded except in one, where the 
frame was crushed and bent. The frames are about one 
inch thick, and one and a half inch wide, with slotted bolt 
lugs two inches wide, and these lugs were bent like hooks. 
A strong man could not with a sledge, have struck a 
blow that would have had the same effect. This was 
being struck by a sea. As soon as the excitement in a 
degree abated. I went to the top of the companion-way, 
and could not, after a warning from the officers, resist 
the temptation of thrusting my head through the shat- 
tered door to see what I could of the effects on the ship. 
That one glance was enough ; the rail was gone, boats 
were strewed over the deck in splinters, the davits, five 
inches diameter, were wrenched from their sockets, 
and swinging over the side. The course had been 
changed a little, so as to bring the weather on the star- 
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board side, or else no one could have ventured to make 
even EohaBtyareconnaiasaiice. While up there I learned 
of a new horror — that the engine akylightewere stove in, 
and the seas were breaking into the engine-room. It 
was detei'uiined to tarpaulin the engine hatch, and 
Captain Williams, with some half-a-dozen plucky 
sailors, went out on the deck. Fixing life-lines for safety 
Eind retreat, they made their way forward and secured a 
heavy tarpaulin, which v«-a8 dragged back, and, fortu- 
nately, was secured over the hatch, and the men, except 
Captain Williams, safely housed before we were again 
struck. Just aB he had completed bis dangerous task a 
sea went over, catching him, and carrying him against 
the funnel stay, and then against the funnel itself; he 
dropped down apparently a lifeless mass, and the men, 
who esteemed him for hia bravery, went to his rescue, 
and, awaiting their chances between seas for some ten 
minutes, got him into the companion-way, and carried 
him downstairs to the main saloon. 

" I had never seen such a sight before, and hope I 
never shall again. 

" It was another proof of the force of the sea, a further 
explanation of the meaning of ' being struck ; ' the man 
was literally crushed : the blood flowed from his ears, 
mouth and nostrils, his thigh was broken in two places, 
and his ribs crushed on one side. A powerful man weighing 
over 200 lbs., crushed like an insect by the sea! This 
cast a new gloom over the passengers, whilti the hurri- 
cane increased. The seamen sheltered in the forecastle 
and elsewhere : strong men used to storms and dangers, 
gave up hope. It appeared as if everything was swept 
from the decks. The wind no longer conveyed an idea 
of moving an-, but of a moving solid, that swept all 
before it. 

•' Through that dreadful night that succeeded no one 
slept. The sea broke over the saloon decks, and the 
water came down the companion-way in tons ; the 
stewards bailed and attempted to keep it out of the 
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saloon, but could not. The skylights over the state- 
rooms were in several places stove in, and in one case a 
room occupied by two ladies was filled to a depth of 
several feet. One lady went into hysterics, and required 
several men to hold her. At seven o'clock in the momingwe 
were again * struck by a sea ' on the port bow. It seemed 
as if the whole forward part of the ship had been torn 
away. 

** This was the most severe shock of all, and had it, 
like the former one, been abreast the saloon, the effect 
would have been more terrible still. This was the last 
heavy stroke we experienced. The glass went up, and 
twenty-four hours later we could go on the saloon deck to 
see the devastation around us. It was terrific. But one 
boat out of ten was left, and it was stove* The frag- 
ments of the others were lodged about the deck, but ' 
none so large that a man could handle them. 

** The funnel stays were parted, the combing about the 
funnel was parted from the deck, and nearly the whole 
of the railing was lost or hanging over the sides ; and 
strangest of all, and to me the greatest evidence of the 
force of the sea, the mizzen boom of hard pine, twelve 
inches diameter, was crushed as though it were a reed. 
Nothing but water could have struck it, and considering 
the elasticity of the boom and its attachments, with its 
capacity of resisting transverse strain, it was hard, in- 
deed, to conceive that it was broken by the sea ; but we 
were no longer sceptical.'' 

Later in the 1880 decade many exciting voyages have 
been experienced, the more notable being one when the 
forward funnel of the Cunard Servia was shattered by a 
tremendous sea, about thirty feet above the normal water- 
line. Some time afterwards the White Star Germanic 
was struck by a tidal wave with such violence as to 
wrench the steam winches from off the decks, and stove 
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in some of the strong iron deck-houseB, which allowed 
the saloon to be flooded. Other instances of the terrible 
strength and irawer of the great Atlantic waves are nume- 
rous. At one time it is the complete crushing of the 
stout whalehacks which protect the bow and stern ; at 
another the snapping off of davits six and seven inches 
diameter ; at another time the funnel is washed away ; 
and in one remarkable instance, that of the Philadelphia 
liner British Queen, in 1881, nothing but the substantial 
build of the hull and upper works saved the vessel from 
foundering, as a tidal wave rolled on board and swept 
the entire decks fore and aft, clearing the bridge, wheel- 
house, companion, and captain's house, funnel, eight 
lifeboats and their davits, some of the winches, and all 
hand-raUs, and causing loss of life to the crew, but no 
injury whatever to the 700 passengers on board. Not- 
withstanding all this damage to the upper works, she 
proceeded on her voyage, and was soon afterwards passed 
by a high-speed steamer, and reported as steaming at 
full speed without a funnel, all well. 

The position of the Transatlantic mail steamers, in the 
event of war breaking out between Great Britain and the 
United States, was defined in 1856 by the following ex- 
tract from the " Illuatrated London News," of June 2l8t, 
IHSli ; but under the esisting circumstances, by which 
mail steamers are armed cruisers of Great Britain, it 
is doubtful if such a magnanimous agreement would now 
be effective. 

"There are now six mail steam-packet communica- 
tions every month between England and the Cnited 
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States. In article 20 of the United States and English 
Postal Convention, it states that * in case of war between 
the two nations the mail packets of the two countries 
shall continue their navigation without impediment or 
molestation until six weeks after a notification shall have 
been made on the part of either of the two Governments, 
and delivered to the other, that the service is to be dis- 
continued, in which case they shall be permitted to re- 
turn freely and under special protection to their respec- 
tive ports.' 



» >> 



CHAPTER XV. 



THE MANNING, EXPENSES, AND ( 



■ OF ATLANTIC LraEBB. 



TirKNiNG to the navigating of an express liner, mention 
must be made of the commanders, officers, and seamen 
who have from time to time led the van in the past, such 
as Judkins, Nye, Lucy, Cook, McMickan, Sir Digby 
Murray, Kennedy, Grace, Gleadell, Hewitt, Munroe, 
W. H. Thomson, Hamilton Perry, and others, whose 
names must he placed with those who at present main- 
tain the same traditions of energy and daring, such as 
Haius, McKay, Watkins, Laud, Parsell, Brooks, Murray, 
Handle, and others, who now possess the great honour of 
piloting the twenty-knotters to and fro on the Atlantic, 
aided by faithful and intelligent ofGcers, Assisting these 
also come the carpenters, boatswains, quartermasters, 
A.B.'s, and others, of whom it may be truly said, that 
they are always ready to cope with, and if possible sur- 
mount, any difficulty or ordeal which they may be called 
upon to meet in the densest fogs, heaviest snow-storms, 
or wildest weather even of the North Atlantic. 

Except by one intimately acquainted with the working 
and manning of an express liner, only a faint idea 
can be formed of the great change which has taken 
place relatively in the number of hands required in the 
s departments ; the department now requiring the 
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fewest hands being the sailing, which in former times 
was of necessity the most extensive. 

Nowadays this department numbers, for a twin screw 
liner, exclusive of the commander, only 46 ; made up of 
5 officers, 2 carpenters, 2 boatswains, 6 lookout men, 
(specially examined as to colour blindness), 6 quarter- 
masters, 1 storekeeper, 1 lamp-trimmer, 22 seamen 
(A.B.'s), and 1 mess steward. These are divided into 
two watches, port and starboard, consisting of 2 officers, 
3 lookouts, 3 quartermasters, 1 boatswain, and 11 sea- 
men. 

The staff under the chief engineer numbers 160, rated 
as follows : — 1 senior second engineer, 1 second, 2 thirds, 
2 fourths, 2 assistant seconds, 2 assistant thirds, 2 assis- 
tant fourths, 2 fifths, and 2 sixths. In addition come 2 
boiler makers, 2 electricians, 1 refrigerating engineer, 1 
winchman, 2 store-keepers, 26 greasers, 6 leading fire- 
men, 60 firemen, and 42 trimmers. In other words, 18 
engineers, 2 electricians, 2 boilermakers, 108 stokehole 
staff, 26 greasers, 1 winchman, and 4 storekeepers. 

This immense staff is arranged in three watches of 
four hours each as follows : — 6 engineers, 6 greasers, 20 
firemen, 14 trimmers, 1 electrician, and 2 electrician 
greasers, and has charge of no less than 56 different 
engines, large and small, inclusive of the two sets of main 
engines. 

In the passenger and victualling departments, a staff 
averaging about 112 men are engaged under the purser 
and chief steward, and are rated as follows : — 1 second 
steward, 30 saloon, 12 bedroom, 4 pantrymen, 4 " boots," 
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12 second cabin stewards, 18 steerage stewards, 8 cooks, 
4 Bcultiona, 5 bakers, 3 butchers, 5 boys, 1 cuptain's 
steward, 1 barber, and 4 storekeepers. This number, 
unlike the other departments, is, however, always vary- 
ing more or less, according to the number of passengers 
to be carried. 

Adding the totals of the three departments together, 
namely, 47 in the sailing, 161 in the engine, and 114 
in the passenger, the large number of 3'22 hands, 
are required, as a rule, in the running of these 
vessels, whose wages may be taken at, say £300 
for the sailing department, £9G0 for the engine, and 
4'470 for the passengers, making a total of £1,730 per 
month. When these figures are considered, together with 
the other heavy expenses of up-keep or maintenance, 
office expenses, insurance, agency commission, shore staff, 
works, port charges, interest on capital, and deprecia- 
tion, it may be fairly taken that, at least, the sum of 
£16,000 is required to be realized per trip, before any 
profit can be counted upon ; so that some idea of the 
enormous sums at stake in the working and manage- 
ment of an express Transatlantic line can be realized. 
When these vast figures are considered, together with 
the very extensive requii-ements enumerated elsewhere, 
the chimerical nature of the schemes proposed from 
time to time for forming new lines, which promise 
three and four days' passage across the Atlantic, can 
easily be discerned ; for they are overwhelming proof 
that the difficulties in the way of any company or firm, 
without shipping experience, who would create all at once 
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a service more luxurious, and having higher speed, than 
that now afforded by the existing lines, which will at the 
same time prove a financial success, are utterly tin- 
surmountable. 

As an instance of how much will be required to 
obtain even a little improvement, it will be inte- 
resting to follow the changes required, as shown by the 
following estimate, which is based upon moderate 
improvements in the existing forms of ships and ma- 
chinery. If we take for example the Teutonic and Majestic 
(whose models, as in the case of the earlier White Star 
boats, notably the Britannic and Germanic, seemed to serve 
them in good stead), to attain their present speed of 20 
knots, requires about 17,000 indicated horse-power each, 
which means (allowing enough for all the auxiliary 
engines) a consumption of, in round figures, 300 tons per 
day of 24 hours, or say 1*6 lbs. per indicated horse-power 
per hour. Assuming that the consumption may, by ad- 
vancing improvements, be reduced to IJ lbs. per hour, 
and that the size of the machinery be so increased as to 
admit of a daily consumption of 400 tons per day, which 
would mean engines powerful enough to indicate 25,980 
horse-power, or say, two sets indicating nearly 13,000 
each (which is about the average of the Etruria's single set 
at present) , then, assuming this will give an average speed 
of 22 knots per hour, the reduction in the time occupied in 
making the passage will only be some twelve or thirteen 
hours, so that the coming vessel, to ensure a five days' 
passage across the Atlantic, will require to indicate over 
26,000 horse-power, and consume about 400 tons of coal 
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per day, which means a considerable increase in the 
engine-room staff. 

In addition, the more important feature of first cost 
will have to be considered ; for, taking the cost of the 
Teutonic at, say, £460,000, it will be apparent that nearly 
£'600,000 must be invested in one vessel, which, with the 
other expenses increasing proportionately, means the 
earning of immense sums before any return can be 
obtained for the enormous capital at stake/ 

* See Appendix. 



CHAPTEE XVI. 

ATLANTIC RECOEDS AND TABLES. 

With a view of illustrating in a brief form the records 
and doings of the great lines and noted vessels during 
the last fifty years, the author has designed and worked 
out the diagram, and compiled and arranged the various 
tables which are to be found at the end of the book. An 
examination of the diagram is of great interest, as 
the dimensions and leading particulars of typical vessels, 
for the various periods ranging from 1840 to 1890, 
are each set out to a scale of 100 feet per inch, so 
that the relative dimensions and performances of each 
can be seen at a glance and compared with each other. 
The lines marked T will be found by reference to the 
table to denote the time occupied on the passage, and by 
measuring off on the vertical scale on the right hand of 
the sheet, the number and fraction of days required for 
the passage of any of the vessels is at once found. With 
this line, T, should also be compared S, which denotes 
knots per hour, as it is interesting to observe that as the 
time, T, on passage gradually decreases from 14 days 8 
hours to 5 days 17 hours, the speed per hour gradually 
increases from 8J to 20 knots. 

The next important point is the relative sizes of the 
ships, which are plainly set out by the offsets marked D, 
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denoting the load-line displacementB to a scale of 3,000 
tons to the inch, and which may be readily measured 
from the tenth scale plotted on the left side of the sheet. 
The dispiacement being the factor which denotes the real 
size of a vessel, it will be seen how vast was the size of 
the Oreat Eaetem, designed nearly forty years ago, for 
although her length only exceeds that of the Teutonic by 
120 feet, her displacement reaches the enormous total 
of 32,160 tons, compared with the l(i,740 of the latter 
vessel. 

To trace the gradual rising of the steam -pressure 
carried in the boilers, it is only necessary to note the 
line P, which shows the gradual advance from the 
12 lbs. of the Britannia in 1840, to the 30 lbs. in the City 
of BruHBelB in ISG'J, which practically was the range 
dm'ing the period of single expansion engines. After 
the City of Brussels, a great increase to 60 lbs. — the 
commencing pressure for the compound or double ex- 
pansion engines — is shown on the Oceanic, and again a 
gradual increase to 110 lbs. on the Oregon and Etruria in 
1883 and 1885. This is succeeded on the City of Paris 
and Teutonic, by the still higher pressures of 150 lbs, and 
180 lbs. respectively, which have followed on the adop- 
tion of the triple expansion engines now in vogue, and ai'e, 
up to the present, the highest pressures carried in the ex- 
press trade ; but as 210 lbs. is now carried elsewhere for 
quadruple expansion engines, it is only a question of 
how soon another advance will be meAe. 

Together with the advancing boiler-pressures, the 
other important items of indicated horae-power and 
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consumption, marked H and C, also show interesting 
changes and results, one of the most marked being the re- 
latively heavy consumption required for the horse-power 
given out by the large paddle-wheel steamers. This is at 
once reduced by the screw-propeller, and again by the 
adoption of the compound engine, and is followed by a 
still further relative reduction on the introduction of the 
triple expansion engines. 

On comparing the vessels and their performances by 
the offsets, the excellent results given by the high-speed 
America stand out most prominently, the S and T* points 
being equal to any, whereas all the others are con- 
siderably lower ; but at the same time it must be noted 
that commercially she was but an indifferent success. 

From a study of this diagram it is interesting to form 
a brief synopsis of the leading features, as for in- 
stance : 

The longest vessel now existing is the Teutonic. 

The one having greatest displacement is the City of 
Paris. 

The greatest displacement yet reached was 32,160 
tons on the Great Eastern. 

The greatest power indicated by paddle engines was 
5,000 on the Great Eastern. 

The greatest power indicated by paddle engines on 
regular Transatlantic lines was 4,000 on the Scotia. 

The greatest power indicated by single screw engines 
was 14,000 on the Etruria. 

The greatest power indicated by twin- screw engines 
was 18,500 on the City of Paris. 
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The highest consumption per day attained hy paddle 
hoat was 160 tuns on the Scotia. 

The highest consumption per day attained by screw 
boat was 320 tous on the Etniria. 

The highest average speed attained by paddle-boat was 
14 knots by the Scotia. 

The highest average speed attained by screw boat was 
20-3.'5 knots by the Teutonic. 

The lowest steara-pressure carried in boilers waa 12 lbs. 
on the Britannia. 

The highest steam pressure carried in boilers is 
180 lbs, on the Teutonic. 

Fastest outward passage, Queengtown to Sandy Hook 
(New York), 5 days. Hi hours, 31 minutes by the Teutonic. 

Fastest homeward passage, Sandy Hook to Roche's 
Point (QueenstowD), 5 days, 22 hours, 50 minutes by 
the City of Paris.' 

In addition to the diagram, the various tables, which 
will be found at the end, also serve to show the great 
atlvances made, thus ; 

Table No. 1 gives the various dimensions of the more 
famous vessels, together with a brief description of the 
engines, and practically calls for no comment; but 
Tables Nos. 2 and 3, which give the rapid passages both 
out and home, will be found interesting, as showing the 
vessels' dates, and when the passages to and fro on the 
Atlantic were reduced respectively to nine, eight, seven, 
and six days. With a view of making a comparison, 

' Tliia has siaoe been reduced by ihe Teutonic in October, 1891, 
to 5 days, 'Jl hours, H a 
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the following account of the doings of the various sailing 
ship lines in 1840, taken from the " Liverpool Mercury" 
of June 26th in that year will be of interest. 

Extract from ** Livoyool Mercury,'' June 26th, 1840. 
PASSAGES OF SAILING VESSELS. 





To England. 


To New York. 


Name of Line. 


No. of 
Voyages. 


Time on 
Passage. 


Fastest 
Passage. 


No. of 
Voyages. 


Time on 
PasHage. 


Fastest 
Passage. 


Old Black BaU Line 
nramatic Line i . . 
Star Line .... 
Swallow Tail Line . 


23 
11 

11 
11 


22^ days 

^"a »» 
24 „ 
22J ,. 


18 days 
17 ,. 

17 „ 


23 
12 
11 
11 


33| days 

39 ;; 

35 „ 


22 days 

23 „ 

27 „ 

28 „ 



STEAMERS. 




16^ days 
17* 



»» 



13 days 
16 ., 



From this it will be seen the best average passages 
outward to New York were 33J days by the Dramatic 
Line clippers, the fastest passage being 22 days, made 
by the old Black Ball Line. 

For the homeward trip, the best average passages were 
those of the Dramatic Line, being 20J days, the fastest 
passage being made by their vessels and also those of 
the Swallow Tail Line in 17 days. The time occupied 
by the only two regular steamers, the Great Western and 
Liverpool, is also of interest, as showing the speeds then 
attained, and which may be continued down to the pre- 

^ See life of E. K. Collins, p. 208. 

^ The Liverpool bad eighteen hours farther steaming than the 
Great Western. 
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Bent day by reference to the Tables Nos. 4 and 5, which 

show the average passages made by the various steam 
lines since 1850. The next table. No. 6, the author has 
compiled from reliable sources for the purpose of show- 
ing the average passages which may be expected to pre- 
vail in the Express Transatlantic Service before many 
years have passed, as there is no doubt each of the great 
lines will sooner or later be compelled to increase the 
number of their high-speed Teasels from two to at least 
four. By the table it will be seen that the averages for the 
two fastest vessels of each line have been for the year 
1891 as follows : 



Cuaard tTmbria and Etmria 6 11 60 C 10 20 
InmBn Oitf Of Hew Tork and City 

ofParia 6 6 4 8 -24 

White Star Teutonic and M^estic . C 2 ao 6 3 50 

which practically ensures a future regular average 
passage outward and homeward of a little over 6 days. 
Takuig the distance generally travelled between Queens- 
town and Sandy Hook as averaging about 2,800 knots 
outward, and 2,840 homeward, these results indicate a 
mean average speed of 18| knots outward, and 19 knots 
homeward, which is but little below the maximum speed 
attained. 

Up to the present time the greatest distance run la 
one day of '24J hours has been 517 knots, equal to 595^ 
miles, which was achieved by the White Star liner 
Teutonic in the month of August, 1891, on an outward 
passage. This gives a rate of 21 knots, or 24 statute 
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miles per hour, and as it is more than probable that 
this excellent result may at any time be repeated for 
some days in succession, it is not beyond the bounds of 
probability that one of the existing vessels may make 
the passage in about 5i days ; which practically means 
leaving Liverpool on the Saturday of one week and land- 
ing in New York about the same hour on the following 
Friday.' 

The last table, No. 7, which remains to be commented 
upon, contains in brief a record of the various steam- 
ships which have succumbed to the perils of the deep, 
and, in some instances, left sad memories of friends and 
relations swallowed up by the great sea, and in others of 
deeds of indomitable courage and daring (such as the 
rescue of every life from off the Danmark), greater and 
more heroic than any which have ever earned the dis- 
tinction of the Victoria Cross amid the clash of arms, 
because they have been effected under more thrilling 
circumstances, and in a higher and nobler cause. 

Out of the 122 vessels lost, it will be noticed 62 
caused loss of life either directly or indirectly, and it is a 
matter of great congratulation to notice that not a single 
life has up to the present been lost by any casualty to 
the great express liners, a fact which must be largely 
attributed to the effective bulkhead division now in 
vogue, as illustrated by the Oregon disaster and the City 
of Paris breakdown. 

^ Since this was written the Majesticof the White Star Line has 
in Fehruary, 1892, on an outward passage, maintained an avei a<^e 
speed of 20'4 knots per hour all the way acrosF. 
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Of the other veesela, it will be noticed that 24 
were never heard of after leaving port, bo that no de- 
finite reason can be assigned for their loss ; the first 
to flcLii'e under this heading being the unfortunate 
President iu 1841. 

Of the others, 53 were wrecked, 15 foundered, 9 were 
burned, 5 sunk by ice, and 16 sunk bj' collision, which 
last has so far been the only one in this unfortunate cate- 
gory of maritime dangers to claim as a victim one of the 
swift ships of the great express trade. 

In concluding this description aud retrospect of the 
past fifty years of the working aud management of the 
great North Atlantic lines of steamships, it will not be 
out of place to take a look into the future and see what 
may yet be in store for posterity, as it would be idle to deny 
that there is any finality in such matters : and so long as 
the travelling public demand and will pay for yet higher 
degrees of comfort and speed, new vessels will be brought 
forward, possessing still further improvements, as every 
effort which skill and science can command will be put 
forward, by the great shipbuilding firms, to produce some- 
tiling in advance of their preceding achievements. What 
the nature of the advances will be it is diHicult to 
surmise, as of course every step forward reduces the 
field for further improvements and extension ; and 
although it is quite possible to reduce the time now 
occupied by merely increasing the power of the machinery, 
and of necessity the prcEcnt enormous daily consumption 
of coal, it is plainly evident that the speeds now attained 
by the "Fleet Messengers of the Mersey" are fast 
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reaching the same condition as the speeds of the express 
trains, which have been for many years past at a stand- 
still, the maximum speed of to-day on the railways being 
but little, if any, more than that attained many years 
ago. 

But that gradual advances will be made in the near 
future there is no doubt, and so long as the desire to 
shorten the duration of ocean voyages, and competition 
exists, shipowners, engineers, and builders vnll be pre- 
pared to advance beyond anything yet achieved, if even 
moderate financial success can be counted upon and the 
premier position maintained. 
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TABLE No. 4. 



Average Passages of Steamships of Atlantic Lines 

FROM 1850 TO 1890. 
Outward. 



Year. 


Cunard. 


Inman. 


GuioE 


1. 


t 

White Star. 




D. 


H. 


M. 


D. 


H. 


M. 


D. 


H. 


M. 


D. 


H. M. 


1850 


13 




















1 




1852 


12 


19 


26 














! 




1855 


12 


12 







— 












, 


1866 


10 


11 


34 


11 


15 


18 




— 








1873 


10 


16 


40 


10 


22 


4 


12 


6 


38 


9 


19 48 


1875 


10 


17 


24 


10 


20 


45 


11 


8 


47 


9 


16 33 


1876 


10 


13 


32 


10 


1 


44 


10 


23 


45 


8 


21 14 


1877 


10 


5 


23 


9 




21 


10 


3 


30 


8 


18 27 


1878 


9 


22 


27 


9 


4 


15 


9 


20 


1 


8 


15 39 


1879 


9 


23 


48 


9 


12 


6 


9 


20 


40 


8 


21 12 


1880 


9 


22 


12 


9 


10 


45 


9 


16 


50 


8 


23 12 


1881 


10 


6 


29 


9 


12 


52 


9 


23 


55 


8 


21 40 


1882 


9 


17 


39 


10 





45 


9 


10 


41 


9 


18 


1883 
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15 
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17 
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20 29 


1884 
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11 


15 
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20 
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20 29 


1885 


8 





54 
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13 


42 
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18 


23 1 
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16 22 


1886 
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11 


10 


9 


11 


32 
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27 ! 
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16 15 


1887 
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10 


38 


9 


23 


37 


8 


22 


43 


8 


14 4 


1888 
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2 


44 


9 


1 
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12 45 


1889 


7 


10 


30 


8 


3 


28 


9 


6 


51 ; 


8 


7 27 


1890 


7 


15 


23 
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16 


9 
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14 


34 
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17 



TABLE No. 5. 
Average Passages of Steamships of Atlantic Lines 

FROM 1850 TO 1890. 
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TABLE No. 6. 

Average Passages of the Two Fastest Steamers of 

EACH Line. 

Outward, 



Year. 


Cunard 


• 


Inman. 


White Star. 


looa • • • • 
IojtU . • • • 

1891 .... 


D. H. 

6 20 

6 18 
6 11 


M. 

33 

10 
50 


D. H. M. 

6 11 26 
6 6 4 
6 6 4 


D. H. M. 

6 11 29 

6 5 
6 2 30 
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loo" • • * * 
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11 
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Fastest Passages yet made by the Fastest Steameb 

OF each Line. 

Outward. 



Year. 



1888 
1889 
1891 



1888 
1889 
1891 



Month. 



May 

September 
August 



November 
December 
October 



Steamer. 



Line. 



Etruria 
City of Paris 
Teutonic 



I Cunard 
Iniiian 
White Star 



Homeward. 



Umbria 
City of Paris 
Teutonic 



Cunard 
Inman 
White Star 



D. H. M. 

6 1 47 
5 19 18 
5 16 31 



6 3 17 
5 22 50 
5 21 3 
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APPEXDICES. 
NEW CUNARD LINEES. 

1892. 

Since the foregoing was written tfae Cunard Liue, in order to 
once more attain tlie bononr of hRviag the fastest veasels on 
the Atlantic, have placed an order with the Fairfield Ship- 
bailding Company, of Glasgow, for two immense Bteamern to 
be bnilt of steel, having twin screws fitted aft«r the style of 
the White Star boats, but not overlapping. Up to the present 
(February, I8!)2) the varions particulars and dimensions of 
these vessels have not been officially annonnced, but they 
are to be 600 feet long, B.P. 65 feet broad, and 42'7 feet 
deep, and over 21,000 tons displacement and 13,000 tons 
gross, Hnd have a speed on trial of 22 knots per hour, and 
about 21 at sea, which speed would mean a passag'e of some- 
thing over 5^ days across the Atlantic, or about half a day 
less than the Teutonic and Majestic. 

. It is stated the machinery b to indicate 25,000 to 20,000 
horso-power, or about 50 per cent, more than the City of 
Paris. 

The two sets of main engines are to be triple eipansion 
with three cranks, but five cylinders to each engine, namely, 
two high -pressure, placed tandem on top of the two low- 
pressure cylinders, and placed one on the forward crank-shaft, 
and one on the nfter crank-shaft, the one intermediate- pres- 
sure cylinder being on the middle crank-shaft. 

Steam at ItiO lbs. pressure will be generated in twelve 
huge double-ended boilers and one single boiler, having 100 
fnmaces in each ship. As it is no doabt likely that some 
system of forced draught (probably Howden's) will be fitted, 
the consumption of eo.il will range about 4l>0 tons per day, 
giving about If lbs. per indicated horse-power. 
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The cabin arrangements are deKignecl to have the saloon 
between the funnels, as in the White Star flteamers ; it will be 
over 86 feet long by 63 feet wide, and seat 400 passengerB, and 
the utmoBt eSorts will be made to secnre the highest degree of 
elegance and comfort. To construct and work these immenHe 
Teseela an enormoHB capital will be reqnired, as taking the 
cost of hull finished at £30 per ton (a moderate figure) on the 
13,000 tons, and the machinery at £10 per indicated horse- 
power, the figurea will be £390,000 and £260,000 respectively, 
making a total coat of £660,000 for each steamer, or 
£1,300,000 invested in two vessels. 



VICTUALLING REQUIREMENTS AND STORES OF 
AN ATLANTIC LINER. 




The following interesting particulars, for the year 1S86, of 
the victuals put on board a. Canard liner for the round voy- 
age, and also of the stafE employed by the Company, are given 
inthe "Life of Sir George Burns," by Edwin Hodder, IH'JO; 
these figures must now be considerably increased owing to the 
continued expansion of the traffic : — 

" For a single passage to America the Etruria, with 547 
cabin passengers and a crew of 287 persons on board, carries 
the following quantities of proviaions : — 12,550 lbs. fresh 
heef, 760 lbs. corned beef, 6,320 Iba. m.Titton, 850 lbs. lamb, 
350 lbs. veal, .^50 lbs. port, 2,000 lbs. fresh fish, 600 fowls, 
300 chickens, 100 ducks, 50 geese, 80 tnrkeys, 200 brace 
grouse, 15 tons potatoes, 30 hampers of vegetables, 220 quarts 
ice cream, 1,000 quarts of milk, and 11,500 eggs (or at the 
rate of one egg per minute from the time the ship sails from 
Liverpool until her arrival in New York). 

" The quantities of wines, spirits, beer, etc., put on board for 
consumption on the round voyage, comprise 1,100 bottles 
champagne, 860 bottles claret, 6,000 bottles ale, 2,500 
bottles porter, 4,500 bottles mineral waters, 650 bottles various 
spirita. 

"Crockery is broken very extensively, being at the rate of 
900 plates, 2B0 cups, 438 saucers, 1,213 tumblers, 200 wine- 
glasses, 27 decanters, and 63 water-bottles in a single voyage. 

"As regards the consumption on board the whole Canaid 
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fleet for one year, tlie figaree eeem almost fabnlous : — 4,656 
sheep, 1,8U0 lambs, 2,474 oien are consamed — an array of 
flocks and herds surpassing in extent the possessions of monj' 
a paBtoral patriarch of ancient times — besides 24,075 fowls, 
4,23U ducks, 2,200 turkeys, 2,200 geese, SS tons of bam, 20 
tons bacon, 15 tons cheese, and 831,603 eggs. 

" Other articles are in extensive demand, and in the course 
of a year there is consumed ; — one ton and a. half of mustard, 
one ton and three quarters of pepper, 7,216 bottles pickles, 
S,UOO tins sardines, 33 tons salt cod and ling, 4,11*2 fonr-lb. 
jars of jam, 15 tons marmalade, 22 tons raisins, cnrrante, 
and figs, 18 tons split peas, 15 tons pearl barley, 17 tons rice, 
34 tons oatmeal, 46U tons flonr, 23 tons biscuits, 33 tons salt, 
48,^02 loaves of bread B lbs. each. 

" The Cnnard passengers annually drink and smoke to tbe 
following extent :— 8,030 bottles and 17,613 half-bottles 
champagne, 13,941 bottles and 7.310 half-bottles claret, 9,200 
bottles other wines, 4^9,344 bottles ale and porter, 174.921 
bottles mineral waters, 344.000 bottles spirits; 34.360 tbs. 
tobacco, Gt'5,34'j cigars, and 56,875 cigarettes, 

"The heaviest it«m in the annual consumption of the Com- 
pany is of conrse coal, of which 356,764 tons are burnt — 
nearly equal to 1,000 tons for every day in the year. 

"This quantity of coal, if built as a wall four feet high and 
one foot thick, would reach from Land's End to John o' Groats' 
House. 

" With regard to the aggregate employment of labour by the 
Cunard Company, it includes 34 captains, 146 officers, 628 
engineers, boilermakers, and carpenters, 665 seamen, 916 fire- 
men, 900 stewards, 62 stewardesses, 42 women to keep the 
upholstery and linen in order, with 1,100 men of a shore gang, 
or about 4.606 people to ran the ships, which traverse yearly 
a distance equal to five times that between tbe earth and tbe 
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Arctic, enginee of, 41. ^^^^^H 


AcftHia, CnnardLine.ai. 


lo*« of, 42. ^^H 


Accident to City of Parift' eiitfioeB, 


Arizona, as., 72. ^^M 


60. 


collides with iceberg. 7a ^H 


Accountancy department, 134. 


Armed cmiiteni, 100, 2IH. ^^1 


Admiralty, lure o( Atlantic 


Arrival oi Hteanj era, 135. ^^^| 




Afin, C'unard Line, .10. HH, 87- ^H 


Adriatic, Collins Line, 43. 


Atlantic steamer, Coltin)>Line,41. ^H 


White Star Line, 92. 


■'Gr«yhound>>,"74. ^H 




lineH, working of, 133. ^H 




records and tables, 2711. ^H 


Cimar.1.23. 


»teftmew.oldftmtnew,84, ^B 


Inman, 45. 


Transport Line, 118, 


While Star, 7T. 


Augusta Victoria, bs., 122. 


Ahim, Conard Line, 30. 


Aarania, ss., 36. 


Ala.ska, 74. 


Australian steamships, estiiimlP 


"Albion, Liverponl," 21,28,30, 


for, 241. 


237.248. 


Average i>asHages. laMe of. 284, 


Algeria, CnnanI Line, 35. 


283. 


Allan Line, 64. 




Allerw.,128. 


Bain, James, sup. -engineer C'u- 


engines of, 127. 


nanl Line. 228. 


AllilKin, U., 22». 


Baltic, Collins Line, 41. 


America, Cnnard Line. 30. 


Whit« Star Line, 77. 


National Line, «8. ST. 


Beaver Lino, 114. 


American Llnerti. 44. 


BeHxenier, with oscillating saUmii. 


Line, The. Ill, 


92. 


Ammonia ice n.iwliine«, 193, 198. 


Black Star Une of Packet:-. 2j:^ 


Anchor Line, 92. 


Black Bali Line, fiwte-''t iMis-ap.-. 


Anchors, 147. 


274. 




Board of Trade surveys. 148. 


Appendix, 2B3. 


Bwats, caiMicitieM and Hrraiige- 




ments of. 147. 


At«tic. folliw Line. 41. 
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Bomssia, ss., 121. 
Bothnia, ss., 35. 
Bremen, ss., 124. 
Britannia, Anchor Line, 63. 

Canard Line, 21, 22. 

engineers of, 175. 

in the ice, 24. 

plan of, 7. 

steam -pipe bursts, 174. 
Britannic, ss., 83. 

deck i)lan of, 80. 

lowering propeller, 92. 

stern of, 185. 

unprecedented record of, 87. 
British and North American Royal 
Mail Company, 23, 30, 249. 
British King, ss., 94. 
British Queen, early steamer, 16. 

accident to, 263. 
Buenos Ayrean, ss., 36. 
Bulkheads save life, 37. 

mid-line, 59. 
Bulk, petroleum first carried in, 

128. 
Burning of landing stage, 152. 
Burning of Sarah Sands, 257. 
Burns, Sir George, 21. 
Burns, Sir George, life of, 202. 
Burns, Sir John, 41. 

Cabin plan of Britannia, 22. 

Britannic, 80. 

China, 34. 

City of Paris, 60. 

Etruria, 38. 

Oceanic, 80. 

Teutonic, 98. 
Caledonia, CuUfird Line, 23. 
Canada, Cunard Line, 30. 
Canada Shipping Company, 114. 
Canadian, Allan Line, 64. 

Steam Navigation Company, 
257. 



Cattle first carried alive, 100. 
Cattle steamers, 98. 
Celtic's gas works, 91. 
Chargeurs R^unis, 132. 
Chart track of Atlantic routes, 

155. 
China, ss.. Canard, 34. 
cabin plans, 34. 
engines of, 176. 
Circassia, Anchor Line, first dead 

meat, 63. 
Circulating engines, 196. 
City of Berlin, ss. , 54. 
City of Brussels, description of, 52, 
loss of, 54. 

rapid passage of, 50. 
City of Glasgow, 45, 46. 
City of Manchester, 48, 237. 
City of New York, saloon of, 165. 
City of Paris, first, 50. 
second, 58. 

accident to, 60. 
bulkheads of, 56. 
engines of, 182. 
passage of, 225. 
saloon, 165. 
Clearing a vessel, 150. 
Clermont, early steamer, 3. 
Clyde Screw Steam-Packet Com- 
pany, 257. 
Collins, E. K., life of, 206. 
Collins Line, 41, 251. 
Columbia, ss., Cunard Line, 22. 

Hamburg American Line, 122. 
Combustion, 195. 
Commanders of Atlantic liners, 

265. 
Compagnie Bordelaise, 132. 

Commerciale, 132. 
G^n^rale Transatlan* 
tique, 130. 
Compound engines first used, 68* 
Condensation, 197. 
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II Arctic, *l. 


greatest, 272. ^H 


Arizona, 73. 


Divisions of City of Parity, 56. ^H 


Asia,, TO. 


Doctors to U carried , 248. ^H 


Britannia, 23. 




Britannic, 83, 86, 87. 


Donaldson Line, 118. ^H 


Britisli King, 96. 


Doron, J. S., supt. of Inninn Line, ^H 


City of Berlin, 54. 


220. ^H 


City of BruaselB. S2. 


Dramatic Line, fastest passage, ^H 


1 Cily of Paris, first, 5-2. 


26S. ^H 


Ktmria, 38. 




Great Eastem, Wl. 


Duties of heads of deparCnients, ^M 


Great Western, 15. 


^H 


1 of new Cunanis, 203. 


^^M 


Oregon, 74. 87. 


Ea^le Line, 122. ^H 


Scotia, 32. 




Bundry vessels, 273. 


Events, 231. ^H 


Teutonic, IWJ. 


Eaetem Steam Navigation Com- ^H 


Cost of Atlantic liners, '267. 


t>any, 239. ^H 


propeileis, 188. 


EMer, John, life of. 224. ^M 


Crewa of Atlantic liners, 265. 


Electric light introduced, 55. ^H 


Cunar.iLinB.21, 2*9. 293. 


Embarkation, 150. ^H 




Emigrants first carried, 50. ^H 


Cnnanl, Sir Samuel, lifp of. 202. 


on Bailing sl>i|ia, 246. ^H 




End of Arctic's career, 43. ^H 


Dakota, Guion Line, 72. 


City of Brusaels's career, 54. ^^M 


Danniark, Iohh iit, 132. 


Great Britain's career, 120. ^H 


Dead meat trade commenced, 


Great Eastern's career. 120. ^M 


100. 


Great Western's career, 15. ^H 


DeatliB on emigrant ships, 247. 


Great Liverpool's career, 13. ^H 




Oregon's career, 37. ^^| 


Deck plan of Britannia, 22. 


President's career, 16. ^H 


Britannic, 80. 




Cliina, 34. 


Engine-room staff, 13T. ^^1 


City of Paris, 60. 


Engines of Aller, 137. ^H 


Etruria, .18. 


Arctic, ^H 


Oceanic, 80. 


China, Si. ^H 


Teutonic, »8. 


City of I>aHs, 182. ^H 


Umbria, 38. 


Etna, 176. ^M 


Description o( diagram, 270. 


Martello, 113. ^M 


I^a^amof Ationtle liners, ciul. 


Moaiana, 178, 180. ^H 




Oceanic, 81.82. ^H 


table of, 280. 

1! 


Teutonic, 189. ^^^| 
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Engines, two-crank compound, 

181. 
Etmria, ss. , Canard Line, 38. 
Eventful passages and scenes, 259. 
Expenses of Atlantic liners. 265. 
Experiences on board Atlantic 

liners, 154, 157. 

Fabre Line, 132. 

Fastest average passages, table 

of, 286. 
Fastest passages, table of, 286. 
Feed water, quantity used, 195. 
First steamer, 2. 

Atlantic steamer, 3. 

Clyde steamer, 3. 

Atlantic steamer from Liver- 
pool, 5. 

water-tight bulkheads, 5. 

English Atlantic steamer, 13. 

steamer missing, 16. 

iron steamer, 16, 49. 

screw-propelled, 16, 49. 

Cunard liner, 23. 

Atlantic screw Cunard 
steamer, 34. 

steel Atlantic steamer, 36. 

American liner, 41. 

Inman liner, 46. 

steam steering-gear, 52. 

National liner, 67. 

Guion liner, 70. 

compound engines, 70. 

saloon amidships, 80. 

White Star liner, 80. 

New Zealand liner, 94. 

Atlantic triple engines, 113. 

Atlantic twin screw, 117. 

Hamburg American liner, 121. 

North German liner, 124. 

Atlantic Express triple en- 
gines, 126. 

cost of Atlantic liners, 269, 280. 



Fitch, John, 3. 

Five days' Atlantic pa&sage, 268l 
Flags of Atlantic lines, 292. 
Fleet messengers of the Mersev, 

277. 
Forced draught, 112, 188, 194. 
Form of clearing a vessel, 150. 
Freight department, dutv of, 

134. 
Friesland, ss., 130. 
Frozen meat carried, 63. 
Fulton's steamer, 3. 
Funnels of Atlantic Lines, 292. 
Furness Line, 118. 
Fiirst Bismarck, ss. , 122. 
Future advances, 2(58, 278. 

Galway line, 66. 

Gas lighting used, 91. 

General dimensions of Atlantic 

. liners, table of, 280. 
Germanic, ss., 83. 
Glasgow and New York screw 

steamers, 257. 
Great Britain, ss., 16, 120. 

Eastern, 118, 120, 239. 
Liverpool, 13. 
Western, 15, 274. 
Western Line, 113. 
Greatest average speed per hour, 
paddles, 273. 
average speed per hour, single 

screw, 273. 
average speed per hour, twin 

screw, 273. 
daily consumption, paddle, 

273. 
daily consumption, dngle 

screw, 273. 
displacement afloat, 272. 
distance run in one day, 275. 
indicated horse-power, pad- 
dles, 118. 
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INDEX. -601 ^H 


Greatest indicated horiie-puwer, 


[iiternationHl Navignli..ii Com- ^H 


, single screw, 38. 


pauy, 62. ^M 


1 inilicated |j'>rHe-power, twin 


Invention of screw -prupcller, 32. ^^M 


screw, 273. 


Iron hulls, 235. ^H 


Onion Line, 70. 


Iron Bteaniers, first, IH, .50. ^H 


1 Uuion, S. B., life of, 212. 


)'. wood, 235. ^H 


1 


Irwin. Thomas F., »upt. Inniiui ^^M 


1 Halifax at«aiu wjuadron, 26. 


Line, 22». ^H 


Haiubnrg AmeHpftn Line, 121. 


laraay, Inirie and Co., 7M. 100. ^H 


Harland, Sir E. J., life of, 220. 


Ifliuay, T. H., life of, 216. ^H 


HebHon, D.,su|>t. Iniiianline,22tl. 


■ 


Highest average speed per hour, 


Jolmstnne Line, 1 16. ^H 


paddles, 1^3. 


Jordan, supt. GuioD Line. 230. ^H 


average speed per liour. 


Jonmal of Commerce, 87. ^H 


screw. 273. 




average speed per hour, twin 


Kirk, A. a, life of, 226. ^H 


screw, 273. 






La. Nomiandie, bh., I3U. ^H 


273. 


Lajtlner, Dr., saying of. 20. ^^1 


consumption per day, screw. 


Largest steamer afloat, 96, ^H 


273. 


steamer ever built, 1 18. ^" 


steam preHsure, 273. 


steamer proposed, new 


Holland Bs.. 70. 


Cunard, 279. 


HoUow shafting 8dc)pte.!, 58. 


L&st iron paddle-steanjer. 32. 


Horsburgh, S. U.. sopt. White 


paddle-wheel biiilt, 32. 


Star Line, 230. 




Horsepower. 195, 272. 


Leyland Line. 115. 


Howden's forcwl draught, 112, 


Life of Sir lieorge Bums, 202. 


189, 104. 


of E. K, Collins, 1X6. 


Hughes, J., memoir of. 230. 


of Sir Samuel Cunani, 202. 


Hydraulic sj-Btem flrat adopted in 


of Jolin Elder. 224. 


the Atlantic trade, 60. 


ofS. R (iuion, 212. 




of Sir E. J. Harland, 230. 


Ice at Boston. 24. 


of W. Inman. 210. 


Immense ocean steamerH, 239. 


of Thos. H. Ismav. 2Hi. 


ImpmvemeniB hy White Star 


of A. C. Kirk, 228. 


Line, 90. 


of C. Maclver, 212. 


luirie. W., becomes partner iiith 


of U. Maclver, 204. 


Mr. Ismay, 216. 


of H. Napier. 204. 


Innian Line, 4.^. 25fl. 


of Sir W. Pearce, 214. 


lunian. William, life of, 210. 


of J. Spence, 2IS. 


Im-ide department. 133. 


of J. R. Tliomson. 222. 


Inspection, Board of Trade, 145. 


on Atlantic steamer^, I5;i. 
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Limbere, 146. 

Link motion of engines, 191. 

Live cattle first carried, 100. 

** Liverpool Albion," 24, 26, 30, 

237, 248. 
" Liverpool Daily Post," 77, 100. 
"Liverpool Mercury," 6, 23, 45, 

269, 274. 
Liverpool and PhiladelphiaSteam- 

ship Company, 256. 
Liverpool, first Atlantic steamer 
from, 5. 

landing stage, 151. 

steamship, 6, 7. 

steamship, sailing of , 1 1 . 
Liverpool and St. John's Packets, 

258. 
Logan, — ,supt. Cunard Line, 228. 
London lines, 116. 
Loss of Arctic, 43. 

of City of Brussels, 54. 

of City of Paris, first, 52. 

of Dakota, 72. 

of Montana, 72. 

of Oregon, 37. 

of Pacific, 43. 

of President. 16. 
Losses, table of, 287. 
Louisiana, ss., 67. 
Lowering propeller, 92. 
Lowest steam pressure, 273. 

Machinery of Atlantic liners, 

173. 
Maclver, Charles, 212. 
Maclver, David, 204. 
Maclver, withdrawal of Messrs., 

40. 
Mail steamers at war time, 263. 
Majestic, ss., 96, 187, 189, 275. 
Manchester, City of, s». , 46. 
Manganese bronze proj)ellers, 186. 
Manhattan, ss. , first Guion, 70, 1 1 3. 



Manning of Atlantic liners, 263. 
Manning when in Admiralty ser 

vice, 106. 
Martello, ss., 113. 
Matters examined by 8ur^*eyor8, 

146. 
Maury's Lanes, 155. 
Meat trade, 63. 

Men of the Atlantic Ferry, 20i 
"Mercury, Liveri>ool," 6, 23,45, 

269, 274. 
Monarch Line, 116. 
Montana, ss., 72, 178. 

Names of Commanders, 265. 
Napier, Robert, builds Persia, 3i 
Napier, Robert, life of, 204. 
National Line, 67. 
Netherland American Line, 132. 
New Cunard vessels, 1892, 279. 
New York and Havre Steam 
Navigation Company, 44. 
New York, City of, ss., 58^ 165. 
New Zealand Line, 94. 
Night signals of Atlantic 1 ines, 29i 
Nomadic, ss., 98. 
Normannia, ss., 122. 
North German Line, 124. 
NottingHill, ss., 117. 



Oceanic, ss., 80. 

cabin plans of, 80. 
Oceanic Steam Navigation Com- 
pany, 77. 

Ocean Steam Navigation Com 

pany, 44. 
Ocean voyage, the, 157. 
Officers' positions, leaWng port, 

153. 
Ohio, ss., 112 

Old and new Atlantic steamers, S4. 
Oldest Atlantic steamer exUt- I 
ing, 113. 
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INDEX. 303 ^H 


1 Oregon. B.., 37, 74, S7. 


Kekase of llritannia frntn ice, 25, ^H 


1 OBcillaMnj^ ealuon, 02. 


Republic, storinv ])a«!<age of, 259. ^^| 


f Outside section, duties of, 130. 


Rescue from Danmark, 132. ^H 




Review of tablsH, 275. ^^M 


L Overhauling in port, 135. 


Royal William, steamer, 5. ^^1 




KitBsia, Cunard, hs„ U. ^H 


PfLcilic, lo»9 of, 43. 




Packets for New Yorlc, 252. 


Safety of Atlantic. Collins Line, ^H 


Paddles, average njieeil of, 273. 


233. ^M 


' greatest horse-power, 272. 


Sailing of a Liner, 1 49. ^H 


II. screw, 23S. 


Sailing ships, 1, 2, 243, 252, 274. ^H 




Sail-power, diiuse of, 60. ^^^| 


(.peed, 273. 


Sale of America, National Line, ^^H 


highest consuniption of, 273. 


^H 


Paddle-wheels, first, 2. 


Sarah Sands, ss., 2.'i7- ^^H 


Palestine, oldest steamer, 113. 


Sav^annah, steamer, 3. ^^H 


Passages of sallinK ships, 1, 2, 


Scotia, Cunard Line, 32. ^^H 


z:i. 


Screw e. paddles, 237. ^^M 


Passages, table of, 27, 28, 29, 238, 


Screw engines with e«iLring, 175. ^H 


239, 274, 282. 284, 285. 


dir^t-acting, 178. ^^^| 


Passenger certilieate, 146. 


Servia, »»., Cunard Line, 35. ^H 




damage to. 202. ^H 


Pearce, Sir \Vitliain. life of, 214. 


Sinijle screw steamers, average ^^^| 


f Penda, sa., Cutiard, 30, 32. 


speeii of, 273- ^H 


' Petroleum in bulk, 128. 




1 Pilot, 152. 


greatest horse-power, 273. ^H 


Pirrie, W. J., partner in Harland 


Sirina, steaiuer, 13. ^H 


and WoltTs, 222. 


Soci^t^ Anonyme Belge-Aim^ri- ^H 




caine, 128. ^H 


Propeller, 194. 




inTenlinn of, 32. 


Company, 112. ^H 


tir«t. 18. 


Spence, James, life of, 218. ^H 


Purges' boiler flues. 18a 


Staff at Works, 138. ^^M 


Pnrves, J., supt. Innian Line. 220. 


on iHMinl at sea. 206. ^^^| 




on boanl in {mrt, 145. ^^H 


Rapid passages of Atlantic linere, 


State Line, 112. ^^^| 


table of. 282. 


Steamers lost, table of, 287. ^^H 


Rates for liire by Admiralty, I(B, 


Steam-pijie, Britannia. Cunard ^H 


109. 


Line, burets. t7a ^H 


Bed Cross Line of Packets. 254. 




Ked Star Line. 128. 


for. 241. ^H 




Steam steering gears first used. ^^M 


6», 226, 193. 198. 

i 
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Stem of ^in^le dcrew steuner, ISol 

irf City *rf New York, oa 

uf Teutonic, ISd. 

with lowering propeller, 92. 
Steward's deputment, 133. 
St. Geoi>re Line of Packet^ *255. 
St. J«>hn's and Liverpool Packets, 

258. 
Stores for Atlantic steamers, 294. 
Struck by a sea, 259. 
Sabeidy, Canard Line, 21. 

Admiralty, 108. 
Superintending engineers, 22S. 
Surface condensers, 13, 34. 
Surgeons to be carried, 2-48. 
Swallow Tail Line, fastest pas- 
sage, 269. 
SxTnington's new boat, 231. 
Synopsis of Atlantic Records, ix. 

Tables, Review of, 273. 
Tapscott's Packets, 252. 
Teutonic, 96, 187, 189, 275. 

stem of, 186. 
Thing\'alla Line, 132. 
Thomson, J. R., life of, 222. 
Thomson, Robert, supt. engineer 

Cunard Line, 228. 
Tliree-crank engines adopted, 73. 
Track chart, Atlantic Ocean, 155. 
Transatlantique Line, 130. 
Triple expansion engines of — 

Aller, 126. 

Martello, 113. 

City of Paris, 182. 

Teutonic, 189. 
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TTwin screws adopted, 117. 
screw. City of New Yor] 
screw, greatest horse-p 

273. 
screw, highest speed of, 
Screw Line, 117. 
screw, Teutonic, 187. 

Cmbria, ss., 38, 273, i75. 

deck plan of, 3a 
ignited States authorities, 1^ 

Mail steamers, 251. 
L'njKecedented record, 87. 

Value of Atlantic steamers, 

109, 267, 29*. 
Vaterland, ss., 128. 
Vesta sinks Aretic, 43. 
Victualling department, 14a 
Victualling for an Atlantic n 

trip, 294. 

Wallace, WiUiam, supt. engi 
Allan Line, 229. 

Warren Line, 113. 

Water required for boilers, Al 
tic trip, 195. 

Watertight bulkheads, first, 

White Star Line, 77. 

Wilson Line, 113. 

Wilson, W. H. , partner of 1 
land and Wolff, 222. 

Wolff, G. W., shipbuilder, 2: 

Working of Atlantic liners, 1 

Wyoming, ss., 70. 
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Depirtment, The Yoik shire College. 



COLOUR IN WOVEN DESIGN. With thirty-two 

Coloured Plates and 303 lUustiations. lit. 

Contents : — Theories of Colonring — Allributes of Colours — Conlrasl anil 
Haiiuony— Mixtures — Elemen II of Teilile Colouring — Stripes — Check 
Patterns — Simple Colourings — Compound Colourings — Fancy Shades applied 
to Special Designs — Colo'iring of CombinaiioD Designs — Spotled Eflects — 
Colouring of Double Weaves and Revenibles—Figured Tentites Coloured ia 
the Warp— Weft-coloured Figured Fabrics— Curl Teiluies. 



■ An (Xcelleiit work on the applica 
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THE SPECIALISTS' SERIES {CofUinue^. 



By A, B. Griffiths, Ph.D., F.R.S. (Edin.), T.C.S. 
A TREATISE ON MANURES; or, the Philosophy 

of Manuting. With lUustiations and Index. A Pntctical Handbook foi 
(he Agriculturist, Manufacturer, and Student. Second Edition, revised 
and enlarged. Crown Svo. 7j. 6d. 

'The book i« very fnll of matter, and nay be recominended. '—£«(««»■. 

■Tlie book [! brimful of hlRhlj- niefnl Information.'— iitoe Slock Jimn^. 

• Wi gladly welaome its appearkuce aa mpplylnB a want long Ml 
in asricultnml iitBratnra, and ncommtnd every larmer and agi-icultni»l nodna 

' Wc oiiiiidei ihit work » very Talnafale addition to the farm llbrMy. 
Saturday Reifirvh 

By CusTAV Mav. 
BALLOONING: A Concise Sketch of its History 

and Principles. From the best sources. Continental and English. Wilh 
Illusl rat ions. is. 6d. 

Uppllsd'^-Cofttwlficrarj Rrvieiu- 

By J. W. Slater. F.E.S., Editor tii Journal of Sciaue. 
SEWAGE TREATMENT, PURIFICATION, AND 

UTILISATION. A Practical Manual for the Use of Corporatiotu, 
Local Boards, Medical Officers of Health, Inspectors of Nuisaocet, 
Chemists .Manufactured, Riparian Owners, Engineers, and Ratcp>yei& 
With Illustrations. 6/. 

' The wriur, in addilEoo lo i calm and diapueionue view oT Ihe siluation, an 
iwo chapters on " L«siiliilion" and "Seirage Paten(».'"^i>«l«or-. 

THE DRAINAGE of HABITABLE BUILDINGS. 

By W. Lee Bearumorb, Assoc.M.Insl.C.E., Member of Council and 
Hon. Sec. of the Civil and Mechanical Engineers' Society, Author of 
' House Drainage Scientifically and Practically Considered,' and 'Con- 

fulsory Ri^liBtion of Certain Buildings as to their Sanitary ESGcieacr.' 
I lust rated. 5 J. 

• A oieTuI lillle TOliaine.'-JMft™iri,. 

■ " Aulomtic Flushini" ind the doles on ihe b«h »re piilical»rly well dooe." 



SANITARY DRAINAGE and the treatment A 

I Sewage Matter. By Captain M. P. NADifiiNE. Demy Svo., i,. 
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i-ttrarp of ©real XntiuBtiies. 



in and North-Wesiern Locomolife 



Their History, Con- 
Wilh 150 Illustrations. Crown 



By C. J. BowEN Cooke, Assistant, I.ondi! 

BRITISH LOCOMOTIVES. 

structLon, and Modem Development, 
gvo. 7j. &f. 

Contents :— I. Earl/ Hislorx— II. The Rmnhill Contest, and sutuequent 
Development — III. Action of Steam in the Cylinder— IV, Valve Motion — V. 
The Boiler— VL Boiler Fillings— VII. Cylinders, Piston*, and ConnecOKe- 
rods- Vlll. General Details- IX. How an Engine is put together in tfie 
Erecting Shop— X. How the SliJe Valves are set— XI. Classification of 
Engines— XU. Tenders- XIII. Brakes— XIV. Modem LocoinotlTes— XV. 
Modem Locomotives (om/inMi/)- XVI. Compound LocomolLi.'es- XVII. 
Lubrication and Packing — XVIIl. Combustion and Consumption of Fuel — 
XIX. Engine-Drivers and their Duties— XX. Duties of Drivers and Rremen 
when Working a Train — Concluding Remarks — Index. 

uciDg ■ book which will be duarvellr 



'Thii 



L'—XaUiva, £.^ 



Dubledly a 



-Railway Htrald. 
' A TBrr BttTBCttv* and InitmotlTa U' 
' A moat IntaraaUoB book.'— A's/nrf . 



lit TKlnnbla addllian la railuay 
a work.'— 7'iKi, 0«. sih, 189^. 
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UBOABT OF G&EAT INDUSTRIES {O^rtimutd 



By R. Nelson Boyd, M.Iost.C.E. 
COAL PITS AND PITMEN. A Short History of 

Development of the Coal Trade, and the legislation aHecting it. 
\_Aii Enlarged and Improved Edition vrilh many Illiislraliaits in lie pi 
' The »(n7 or the development of the grstt cool mdiutcy of Ihe UnilEd Kiq 

' Mr. BgytT^ wdl-writlen and eminentJv prsclical book.'— 0iiii> Ckremcit. 

' II Guuiot ^ to prove inlflresiine/'— i>ffl**r. 

■ Na[ only ■ well-vrictcti and fsscinatiiiE work, but also a valuable hiuavt 

Bj the late StR George Findlay, Assoc. Inst. C.E., Vice-Chairman tif 

London and Noilh-Westeni Railway. 
AN ENGLISH RAILWAY, THE WORKING Al 
MANAGEMENT OF. Fourth Edition, thorough!? 
vised and Enlarged, with new Appentiiz, and i 
numerous niustrations. Crown Svo. cloth, 5/. 

Contents :— Management— The Staff— The Permanent Way— Sq 
and Interlocking— Telegraphs— HoUine Slock— Working of Trains— Shu 
and Marshalling ot Goods Trains— Working of Goods Station- Rates 
Fares— Division of Traffic— The Railway QeaiinB House — The State 
Railways— On the Stale Purchase of Railways— Passenger TraJRe — O 
Law as between English Railway Companies and the Public — On the Ra 
as a means of Defence — Itide.i. 

ThlA 1* a dsUghtftil book.'— fjifinrfr. 

Mr, Findlay'* book dupUy^ ?^ much knowledge and ability that It 
erves to rank aa a Etondard woTk on the sabJect.*->.Va/srv. 
' A very intarestlns work \)aayi,tfiaxA,'—Raihuay Engineer. 
'Ur. Findlay's book will take a blBh poaitton In ti)Q llbrat 
pracHcBl sclenoe.'— ^f^i'imixi. 

By A, J, Mauinnis, M.Inst.RA., recently Assistant Superintendent of 
While Star Line. 
THE ATLANTIC FERRY. With Eighty Illustrati 
many of them from scarce print'i in the Author's posssssioti. C»u 
Edition. Crown Svo. cloth, Jr. &/. 

A Popular Edition, with about 60 Illustrations, 3i, 

^^ Will fumi.h insiders with a.comjKndious and flulj^nlic hiflori. .of the U 

'Mr. MsgiDnts' handsoniE voIiudc hu had a well-deserved ■ 
' Tbo work ia one of great iantt.^—ErigiHriring. 
■Noanewbo Is latereoted In iteam nnvlBntloa aboQld b 
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^HE CHEMICAL ANALYSIS OF IRON. A com- 
^^L plete accouDl of all the be&t-kaawn melliods for the Analysis of Iron, 
^V Steel, Pig Iron, Iron Ore, Limestone, Slag, Clay, Sand, Coal, Coke, and 
^H Faroace and Producer Gases. Second Edition, revised. llalMcather, 
^^ cloth sides, \fis. 

Reprinted from ' Enginekring.' 
THE NEW CUNARDERS 'CAMPANIA' AND 

'LUCANIA.' and ihe WORLD'S COLUMBIAN EXPOSITION of 
1S93. Royai 4Ia 134 Pages, gill lettered. Price 6j. Weight 3 lb. 6 oz. 
Illuslrated by Nine two-paged and Four single-page Plates, and nearly 
30a Figures in llie Texl. Printed throughout on special plale paper. 

By James Dheoke, Dr. M. F. O'Reilly, and H. Vivabez. 
ELECTRIC ILLUMINATION. VoL II. Edited by 
James Dkeixie. Demy 410. cloth. Frice 301. With 900 Pages and 
about 1500 Figures. Weight 7) lb. Vol. I. is out of print. 

By William H. Maw. Partially Reprinted from ' Ekcineering.' 
RECENT PRACTICE IN MARINE ENGINEER- 
ING. Imperial 4I0. Two Volumes, Half Morocco. Price 3/. Illus- 
trated by 17G Plates and 29; Engiravings in the Text. Weight 18 lb. 

By Thos. Eglestos, LLD., Professor in School of Mines, Columbia 
College, New York. 
THE METALLURGY OF SILVER, GOLD. AND 
MERCURY IN THE UNITED STATES. Vol. I. Silver. Vol- 11. 
Gold and Mercury. Royal 8vo. Two Volumes, cloth. Price 
\l.l\i. 6./. each. Proliiseiy Illustrated. Weight (Vol. 1-) 3I lb., (Vol. 11.) 
5 lb. 

By J. R. C. NiCHOLLS, Executive Engineer, Indian P.W.D. 
AGRICULTURAL ENGINEERING IN INDIA— 
IRRIGATION. Crown 4I0. Price 31. bd. Profiisely Illustrated. 
Weight 10 01. 

By G. M. Born. 
METRIC MEASURES AND THEIR ENGLISH 
EQUIVALENT. Cloth. Price 31. Weight S oi. 

Reprinted from ' Engineeeisq-' 

THE STORY OF THE BATTLE OF PORT SAID: 

A Chapter in the History ol the Future. Demy 8vo. Price u. Illus- 
trated. Weight 6 OE.] 
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By Wm. H. Wiley nnd Sara Kint. Wiley, 
THE YOSEMITE, ALASKA. AND THE YELLOW- 
STONE. A Record of a Joumey of 10,000 Miles from New York Iff 
lie Shores of Alaska and back. Demy 4I0. cloth. Price 151. Profnsely 
Illustrated. Weiglit 3 lb. 4 oz. 

By James Dredge. 
MODERN FRENCH ARTILLERY. (The St. Cha- 

mond, De Bange, Canet and Hotchkiss Systems.) With Illustrations of 
French Warships. The Work ia provided with a carefiilly prepared aa! 
copious Index. Imperial 4I0. handsomely boand in Half Morocco, 



By W. Westhofe.N. 
THE FORTH BRIDGE. Royal 4to. Seventy-two Pages, 

doth, gilt lettered. Price Ji. Weight 2 lb. 8 oz. Illustrated by Nine- 
teen Plates and 157 Figures in the Text, Printed throughout on speeiil 
plate paper. 1 

By J. BUCKNALL S.MITH, C.E. 

A TREATISE UPON CABLE OR ROPE TRAC- 
TION as applied to the Working of Street and other Railways. Cioirr. 



Price $s. With 



alb. 2 



Plates and other III 



Smith, Author of 'Cable Traction,' 'Rope Haulaee ! 
Mines,' &c. 
WIRE: ITS MANUFACTURE AND USES. 
4I0. doth. Price 7/. 6J. Profusely Illustrated. We^ht 3 lb. 4 a 

By Lieut. -Colonel Eucknill, R.E. 
SUBMARINE MINING. Roya! 8vo. cloth. Price i 
With numerous Illustrations. Weight i lb. 10 m. 



i 



By James Dredge. 
THE PENNSYLVANIA RAILROAD. Its Qrgi 

lion. Construction and Management ; with Folding Map, Eig^ 
Plates, 100 Engraiings in Te'ct, and laS Tables, Large Impe 
Price 2/, 121. &;. Weight 10 lb. 

By ' Guns.' 
THE AUTOBIOGRAPHY OF A WHITEHEAD 

TORPEDO. Crown 410. Price is. Illustrated, Weight 14 a 
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By S. R. BOTTONK, Author of ' Eleclrica! Inslnimcnt Makingi' ' El«tro- 

Mators,' 'Electric Bells,' ' The Dynamo,' &c. 

Tentb Tbousind. Stcond Edition. 

A GUIDE TO ELECTRIC LIGHTING. For 

Hauscholdersand Amateurs. With many llIustralioDS. Piclorial cover. I^. 
ir guide by B well-known writer, giving In dear and easily under- 






ic liBh. 



well-known writer, j 
InrormatioQ necessaty \i 
10 their dwellings. 



those atxiut u 



introduce the 



pArtnta and guardiAF 
cnlcrinf Ihe [irofciHi 



ELECTRICAL ENGINEERING AS A PROFES- 
SION, AND HOW TO ENTER IT. By A. D. Southam. Illus- 
trated. Crown 8vo. v- &/■ 

' Mr. Sauthun, in thii » 

ilhn of Ih 

_ '^EncU,k 

' This ii (uUy ihe only book we have hcd Ihst Utcmpls to deal with ihc qusltOD 

in a [oaclicil manner.' — LightHing. 

By A. R. Bennbtt. M,1.E.E. 

'HE TELEPHONING OF GREAT CITIES AND 
THE ELECTRICAL PARCEL EXCHANGE SVSTEM. Two 

Papers read before the British Association. Demy 8vo. Sewed, Ij. 

By O. T. Crosby and Dr. Louis Bell, 
THE ELECTRIC RAILWAY IN THEORY AND 

PRACTICE. 400 Octavo Pages, 179 Illustiations. icu.6./. 

This is ibe lidt Ststckatic Tkeatiee that hai been publidied on the 
Electric Railway, and it is intended to cover the GenEsal Principle 
OF Design, Construction and Operation. 

Con TBKTs :— General Eloctricil Theory— Prime Movers— Mown and 
Car Eijuipmcnt- The Line — Track. Car Houses. Snow Machines— Ttc 
Station- The Eifidency of Electric Traction- Storage Battery Ttadion — 
) Methodi of Eleclric Tmction— High :Speed Service— Com- 



k 



il Con: 



il Not. 



_ Appendices :— Electric Baiiway »!. Telephoiw Decisions— Ins iruciioni jo 

I"- ' liaemen— Engineer's Log Book— Classiticau'on of Eipendilure* of KlMlric 
Street Railways — CoDceming Lightning Protection, tif [tef. Lkhii Xkcanson. 
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By Cari. IlGRtNC. 
ELECTRIC RAILWAYS, RECENT PRO< 

IN. About 400 pages, and 120 lUuatraliona. Price Ji. 




ALTERNATE CURRENT TRANSFO: 
DESIGN. By R. W. Webkes, WTiii. Sch., A M.I.C.E. 21. 

TOWN COUNCILLORS' HANDBOOK TO ] 

TRIG LIGHTING. By N. Scott Russell, M.Inst.C.E. I 
Price \!. 

ELECTRICAL DISTRIBUTION: ITS TH 
AND PRACTICE. Pait I.— By MARTIN Hauilton , 

Part II.— By H, Swan and C. H. W. Bicgs. lUustrated. la 

THEORY AND PRACTICE OF ELECTRO-1 

SITION, including every known mode of depositing metals, 
ineloli for immersion, taking moulds and tendering them o 
By Hi. G. Gore, F.K.S. Illustrated. Crown 8vo, u. 6d. 



PORTATIVE ELECTRICITY. By J. 



I 



Bj El J. Houston, A.M., Proressor of Natural Philiuophy in the Centrel 
High School, Philadelphia ; Professor of Phj-sics in the Franklin Inslilule 
of FbiJadelphU ; Electrician of the Iniemational Electrical Ethibilion. 

DICTIONARY OF ELECTRICAL WORDS, 
TERMS, AND PHRASES. Secono Edition. Revised, Enlarged, 
and Entirely Rewritten. 562 Pages, 570 Illustrations. Price iii. 






A. E. Kehnellv (Edi»n LaboralnyV 
'Tlie lAme of the author ii amfficient g:uaruituof the ficeUencegf the work.' 

£iitlriail Rntirtu. 
^ A book af thii kind ia abfiolulFly necuuuy to tht ctncral loujcr who whho 10 
undcntand any modem article on applied electricity.'— AVKf Vari /Ceroid, 

Complete Rules for the Safe Tnstallaticn of Electrical Plant. 
ELECTRIC LIGHTING SPECIFICATIONS. For 
« of Engineers und Architects. Wilh Ihe Phcenix Fire Rules. By 



£. A. MeitKiLL. Price 61. 



ol lighting installations, which may serve 
character o( plant, and which arc at the sai 
ordinary installation o( elcclrical appara.iu! 
book will prove especially useful to architect 



le time full enough li 
and electric light w 
and engiaeet!. 



Bj T. D. LocKWOOD, Electrician, American Bell Telephone Company. 
PRACTICAL INFORMATION FOR TELE- 

PHONISTS. 192 pages, +t. 6d. 

PRACTICAL ELECTRICAL ENGINEERING. 

Being a complete treatise on the Construction and Management of 
Electrical Ap[>aralus as used in Electric Lighting and the Electric Trans- 
miaion of Power. By various Authors, including Gisbbbt Kapp, 
M.InH.C.E., A. RECKEN7.AUN, M.I.E.E., C Capito, M.I.E.E., and 
Hamilton Kilgour. With many Hundreds of Illustrations. 1 Vols. 
Imperial 4(0. 2/. it. 

SECONDARY BATTERIES. By J. T. Niblett. Being 

a Descriplion of the Recent Developments of Practical Apparatus for the 
Storage of Electrical Energy. With nutnerous Curves, Tables, and other 
umTuI data. Illustrated. Crown 8vo. I'lice y. 6d. 

' Eipent u well as itudeqti will find ihli ^ hindy book jf refcrtooe.' 

EltclriaUKtr'Hm. 

ECONOMICS OF IRON AND STEEL. By H.J. 

Skelton. Illustrated, down Svo. Price jr. 
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FIRST PRINCIPLES OF MECHANICAL : 

GINEERING. By John Imbav and C. H. W. Biggs. Ilta 

Crown Svo. Jf. («{. 

FIRST PRINCIPLES OF ELECTRICAL EN- 
GINEERING. Ey C. H. W. EiGcs. Ilhisttaled. New Edibot 



POPULAR ELECTRIC LIGHTING. By Capt. Ikoh 
SIUE Bax, General Manager of Ihe Westminster Electric Supply Ci 

Illuilrated. Crown Svo. Zj'. 

STEAM ENGINES, BOILERS, AND FITTINGS. 

By C. CApno, C.E. Illustcaied. Imperial 410, lor, 6<i \_Sksili}- 

ELECTRIC TRACTION, MORE ESPECIALLY 

AS AFTLIED TO TRAMWAYS. By A. Reckenzaun. lUustnlri- 



FIRST PRINCIPLES OF ELECTRIC LIGHTING. 

By C. H. W. BiGEJS. rUuslraluiJ. Crown 8vo. 31. dd. [ja^rf^, 

DYNAMOS, ALTERNATORS, AND TRANS- 
FORMERS. By GiSBEBT Kapi', M.lnst.C.E., M.I.E.E, Ctoan'lMt 



MAGNETIC INDUCTION i 

METALS. 370 pages, 159 Illustratioi 



, IRON and OTHER 

Second issue, loj. &£ 



By Dr. George Core, LL.D., F.R.S. 

THE ART OF ELECTROLYTIC SEPARATION , 

OF METALS (Tltforelical and riaciical). Fully lUuatraied. loj. W I 
No other book entirely devoted to the Eleclrolytie Separation and Rcfinlal i 
of Metals exists in any iBnguage ; those cm Electro- Metallurgy hiiheno fi^ 
lished being more or less solely devoted Id clettra-pittting. The present boti 
(Smlains both the science and ihe art of the subject, i.e.. both the ibeowal I 
principles upon which the art is ta^ed. and the practical rules and di ~ 
lechrncal ai^lication on a conntiercfal scalei beinf ^U3 snitalile (i 



1 details <* \. 
ie for let I 
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By J. A. Fleming, M.A., D.Sc, F.R.S., M.R.I., &c., Professor of Electrical 

Engineering in UluTersity College, London. 
THE ALTERNATE CURRENT TRANSFORMER 
IN THEORY AND PRACTICE. In Iwo vols, demy 8vo. 



Vol. I 



157 1 



jf Curre 



llndu 



Vd. 11.— THE APPLICATIONS OF INDUCED CURRENTS. 
600 pages, 300 Illuslrations. tu. 6d. 

Contents :— Chapter I. The Historical Development of the Induction 
Coil and Transformer— Chapter 11. Dislribuiion of Electrical Energy by 
Transfornicrs— Chapter 111. Allc male-Current Electric Stations— Chapter IV. 
__j ■ -jon of Transromiers — ChaplerV. Further Practical 



The Conslnicli 



Appliealions ot Transfotmers. 

By A. E. Kdnnelly and H. D. \Vlt.Kl^ 
PRACTICAL NOTES FOR 



iON, M.I.E.E. 
ELECTRICAL. 



By F. Mahti.s- Weymouth- 
DRUM ARMATURES AND COMMUTATORS. 

(Theory and Practice). A complete treatise on the ihe theory and oon- 
slniction of Drum Winding, and of Commutators for Closed Coil Aima- 
luiesi together with a full resiiKii oi some ol the principal poiols in their 
design : and an ex])Osilion of Armature Kc-aclions and Sparking. With 
162 Illuslrations, Demy Svo. 71, 6t/. 

Edited by W. W. Beaumont, M.LC.E-, M.I.M.E., 4c. 
THE STEAM-ENGINE INDICATOR AND INDI- 
CATOR DIAGRAMS, y. M. 

A I'ractical Treatise on the Sleam Engine Indicator .ind Indicator Diii- 
granis, with Notes on Steam Engine PerformanGes, Expansion of Sleam, 
Behaviour of Sleam in Steam Engine Cylinders, and on Gu Engine Diagnmii. 

By Dr. Ckorge Gore, LL.D,, F.R,S. 

ELECTRO-CHEMISTRY. Second Edition, as. 

By Ol.tVRR Heavvsidb. 

ELECTROMAGNETIC THEORY. Vol. I. 
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I lly W. Gecpel and II. Kii.couR. 

ELECTRICAL ENGINEERING FORMULAE, 4c. 

' This Pockcl-Book is a departure from pievioiis BUempIs to provide lor 

I Heclrical Engineers and Eleclricians varied information for evcry-day vat. 

The book will be involuabli: la Electrical Engineers, a very large (pace 

being devoled to heavy engineering delails, forinuUe, &c, -js 6d. ; witb 

wide margin, Sx. bd. 

By H. D. Wilkinson, M.I.E.E., &c., &c 

SUBMARINE CABLE-LAYING and REPAIRING. 

An Original Wotk on this impoilanl subject, which has not preTiomlj 
been treated in a ihoroiighly practical manner. Fully Illustrated. 

[/« frefiaraticn. 

In Two Vols, stout paper covers, is. ; strong cloth, 3J. 6J. each volume ; 
Single Primers, ^, 

PRIMERS OF ELECTRICITY. Fully Illustrated A 

Series of Helpful Prinieis on Electrical Subjects for the use of Cotl^e^ 
Schools, and other Educational and Training Inslitutiuns, and for youD^ 
men desirous of entering the Eleclfical professions. 

Table ok Contents :—Voluini 

Effects of an Electric Current— a. _,_ , „. 

Law— 4. Primary Ballerlea— 5. Airangemenu of Batteries— 6. Electrolra 
7. Secondary Balleries— 8. Lines of Force— g. Magnets— 10, EleclricaJUmO 
— II. The (ialvanometer — la. Electrical Measuring Instruments — i^ The 
Wheatslone Bridge— 14. The Eleclromeier— 15. The Induction Coil — 16. 
Allemallng Currenli — 17. The Lejden Jar —18. Influence Machines — 
19. Lightning Protectors— ao. Thermopiles. 

Volume II, — PRArriCE.- Primer No.: ai. The Electric Telegraph — 
32. Aiilomalic and Duplex Telegraphy— 23. The Laying and Repair 0/ 
Submarine Cables — 24. Tesling Submarine Cobles— 35. The Telephone— 
a6. Dynimos — 37. Motors — aB. Transformers— ag. The Arc Lamp — 30. The 

IncandeKent Lamp — 31. Underground Mains — 3a. Electric M<!ters 33. 

Electric Light Safely Devices— 34. Systems of Sectric Distribution —35, 
Electric Transmission of Energy^ifi. Electric Traction- 37. Elcclru-Depo. 
BilEon— 38, Electric Welding. "^ 

THE INCANDESCENTLAMP AND ITS MAN< 

FACTURE. ByGiLBERiS. R.*).i. 7J. 6d. 

L ELECTRIC MOTIVE POWER. By Albion T. Sni 
A.M.LC.f:., M.I.E.E. Utfe/ara. 



THE 'PRACTICAL ENGINEER' POCKET BOOK 

AND DIARY FOR 1S94. Eililed by W, H. Fowleb, Wh.Sc, 
. M.Insl.M.E., Assoc. M.Insl.CE. fricc, bouod in leather, is. ; roan, 

L gill eilgcs, with pucUel and elastic banil, it. 6d., post fiee to any put of 
■ the world. 

I The above work is subject each year to a THOROUGH REVISION, and 

the inroimatian brought down to the latest dale. I'lie present issue contains, 
amongst other IMIORIANT FEATURES of great practical interest, 
chapters upon the following sutjecli : — Steam Engina — Locomotive Engines 
— Marine En^^nes — Gai Engines— Hot-air Engines — Oil Engines— Compound 
Engines — Tnple-eipiinsion Engines — Vertical Engines— Engine Governore-- 
Indicators — Steam Boilers (with Spedfjcalions of Lancashire and Comtsh 
Boilers) — Fuel Economisers — Incrustation in Boilers — Chimneys and Flues — 
H)draulie Engineering — Hydraulic Tables — Gas-engine Diagrams — Steam- 
engine Diagrams — Indicator Diagrams- Tmnsraission of Power— Friction — 
Gearing and Lifting Machinery — Patents and Patent Law — Also numerous 
Tobies of Weight, Strength, Circumlerenccs, Areas, Diinen^ons. Eqtiivalent 
Values, an Eihauslive IiKtex, &c 



□udy lelecl 



to practical re 



CRANES AND LIFTING MACHINERY, PRACTI- 

CAL NOTES ON THE CONSTRUCTION OF. By Ehward C. K. 
Marks, j\ssocM.Inst.C E, M.l.M.E. Ciuwn 8vo. cloth, lettered. 



Wt' ■ ■ '^' ^"^ "" donbl Mr. Uuki' Iraaliic *ill find nuncroui mdcn, cipcciiillr 

r^HE CENTRIFUGAL PUMP, TURBINES AND 

WATER MOTORS : incluaLng the Theory and Practice of Hydntulics 
(especially adapted for engineers). By Chas. H. I.nwks, M.A., Lecturer 
on Engineering at (he Rutherford Colleue, Newcastte-on-Tyne. Ciowd 
8vo. 3'- 6J. 



-i itant of the Science nr 
m and mccbanhaj engine 



j Ari and Tcchnoliigical t. 



prepsnng for 



MECHANICAL ENGINEERING MATERIALS. By 

Edward C. R. Marks, AiSOC.M.Iost.C.E , M.I.M.E. Crown 8m). 
II. 6>/., post free. 
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HYDRAULIC MACHINERY EMPLOYED IN THE 

CONCENTRATION AND TRANSMISSION OF POWER. Bj 
G. C^^OYDO^^ Masks, A.M.I.C.E., M.I.M.E., Lecturer on Engineerini 
at tiie Midland lostilule, Binuingbam. Crown Svo, cloth, leltered, y. 



THE MANUFACTURE OF ELECTRIC LIGHl 

CARBONS. A Fractical Guide to the Ealablishtnent of a Carlxm Uann 
factory. Fully lUustraled. \s. td. 

THE WOODHOUSE AND RAWSON WIRING 

TABLES. In neal doth Case for pocket, a/, dd. 

POCKET PRICE LIST AND USEFUL FOR 

MUL/E FOR ELECTRICAL ENGINEERS. A handy book forth 
pocket, and sure to be in conslant use. is. 

MAY'S POPULAR INSTRUCTOR FOR THE 

MANAGEMENT OF ELECTRIC LIGHTING PLANT. Pocte 



MAY'S BELTING TABLE. For Office use, printed oi 
cardboard, with tnelal C(!ges and suspender, sj. each, post free 2J. ai 
For the pocket, mounted on linen, in strong case, 2s. 6rf. each, post ftc 



PRACTICAL DYNAMO-BUILDING for Amateurs 

How to Wind for any Output. By FRKDEyicK Walker, Member ( 
the Society of Civil and Mechanical Engineers. Second Edition, revisec 
Fully Illusitaied, Cloih gill. zi. 



TABLES AND MEMORANDA 

TRICAL ENGINEERS. By the same Author. 



FOR ELEC 



Wkittaker's Technological and Scientific Ltst. 



2t 



y A Work fob Artificers is Gold, Silver, and otkek Metals, 
DC Leather, Wood, &c. An enlirely New Edition. 

I* FAIRBAIRN'S BOOK OF CRESTS OF THE 
FAMILIES OF GREAT BRITAIN AND IRELAND. Edited by 
H Arthur Charles Fox-Davies. 2 vols, large 410. 

*■ Halfmorocco, 4/. 4J. 

Anificers' Edition, specially liound in pigskin, 3/. 13*. bd. net, 
■^ Buckram Edition, 3/. y. net. 

Full prospectus post free on application. 

' As heraldry is reaJly a noH inicKBling and valuable huidmald 10 history at 
a vaHcly of archtEological puisuits, " "' "*'" *■""' ' *" 



e Ihia book ir 



cviaed ibnn." 



Libruy Edition, ;/. 5^. net. to Subscribers. Edition de Luxe (India Proofs, 
bound in full morocco, timited lo 400 cognes, signed and numbered), 
10/. toi. to Subscribers. 

ARMORIAL FAMILIES. Compiled and Edited by 
Arthur Charles Fox-Davies. With Engraved Plates of Armorial 
Bearings amounting to about 1000. Full prospectus and subscription 
forms on application. 

The first and original Edition of the above will be published in 1S94. 

THE ARITHMETIC OF ELECTRICAL MEA- 
SUREMENTS. With numerous Examples fully worked. By W. R. P. 



Sydnev F. Walker, M.I.E.E., Asso. M. Inst. C.E. 
COLLIERY LIGHTING BY ELECTRICITY. Cloth, 
fcap. 4to. 2/. fid. 

By G. PLANTft. 

THE STORAGE OF ELECTRICAL ENERGY, and 

Researches in the Effects created by Currents combining Quantity with 
High Tension. Translated from the French by PAUL BEDFORD ElWelL. 
With Portrait and 89 Illustrations. «vo. pp. vii.-aSS, doth, iw. 

By B. H. Thwaitb, C.E., F.C.S. 
GASEOUS FUEL : INCLUDING WATER GAS. 

Its Production and Application, u. W. 

ByT. Eustace S.mith, Barrister-at-law. 
HOW TO PATENT AN INVENTION W^ithout 
the Intervention of an Agent. Third Edition, revised and 
enlarged, n. bd. net. 

■Tbit ban «ctMtni liiUe book.'-/Vi-.VA.-. 



L 
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SCRE^VS and SCREW-MAKING. With a Chapter 
on Milling. Edited by J. LuKlN, B.A. Crown Svo. jr. 

TURNING LATHES. A Guide to Turning. Screw 

Culling, Melal Spinning, *c. By J. Litkin, B.A. Klirf 
Edition, y. 

'Thla !■ br fu tha best trestlie aver pnbllalied.'— £'>i£iiifn-. 



n Svo. cloth, II. 6./. A Kev, 2s. net. 
BOOKKEEPING. For Commercial, Civil Service, 

ind Questions, 



Dublfdiy a ^fs^ book. 



WERSHOVEN (F. J.), TECHNOLOGICAL DIC- 
TIONARY OF THE rHVSICAL, MECHANICAL, and CHEMICAL 
SCIENCES. English, German, and Ger.-Erg. 2 vols, cloth, at. W 



PONCE DE LEON. SPANISH TECHNOLOGI- 
CAL DICTIONARY. Conlaining Terms employed in the Apptied 
Stiencea, Industrial Arts, Mechanics, Fine Arts, Melalliugy, MaCAKy, 
Commerce, Shipbuilding and Navigation, Civil and Mititaiy En^ncci. 
ing. Agriculture, Kailway Construct ion, Electro- technics, &c, 8*0. 

Vol. I.— Enfilish-Spanish. l/. i6j. 

Vol. II. ^Spanish -English, l/. I2j. 

MODERN AGRICULTURAL IMPLEMENTS, 

AN ILLUSTRATED GUIDE TO TOOLS, MACHINERY, ic 
3y James Woodward Hii.l, Assoc. M.Inst.C.E. (j88o.) 71. W. ^ 



Wkiltaker's Technological and Stkntific List. 2j 



«9ns, Sciences, s@aiiufactute?, atiD 3{nDusttie0. 

^llIull(aled. In Squaie Crown 8vo. Clolh. 
' MtaiTi, Whittakar'i Tklmabl* Miiaa of practical "■fimiMi.' 



:ODEL STEAM ENGINE CONSTRUCTION. 
Willi prnctical instiuclions lo artilicers and amairurs, liy T. Alexander, 
-' - ...... ....... ' •-•- . . . ■ . by ^. K. Jones, of 

[/Hiit/rtll. 



Ciewe Works. 



s Illustialions from oiigical dra' 



THE CHEMISTRY OF PHOTOGRAPHY. By 

J. Traill Taylor, Author of ' The Optics of I'hoiogiaphy.' [/yeMring. 

THE MICROSCOPE: How to Choose and How to 

Vse. By S. Hichi.ky, V.C, late Kellow of Kojal Microscopical Society, 
&.C., &c. Wilh numerous Ulusl rations. iPrt/^ring. 

FITTING, THE PRINCIPLES OF. For Engineer 

.Students. By the Author of ■ The riinciplcs of Pattern Making,' ' Prac- 
tical Ironfounding,* and ' Melat Turning.' Illuslralei] with about 250 
Engravings, and containing an Ap[ien(lix of Useful Shop Note* and 
Memoranda. 51. 

xople.'— £j>c'''<t if"!"''-:. 

; the inosi uscTul Kl of handlcraftnncq vc I 




{SfttiMM ^ JtJuitrttlUMi.) ' Principles of Fitting. 
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Whittaker's Library of Arts, Sciences, *Cc. {Conlimii). 



DYNAMO MACHINERY, ORIGINAL'^ PAPERS 

ON. ByJ. lloi'KlNsON, D.Sc; F.R.S. ^With 98 Illustrations, 51. 
' Mini prove of great vBlna » the slydent mad yoxmn cBpBter.'—EkOnii 
' A DiOBt TBjnnble wort.'— i'wf/fi* Htckanic. 

ELECTRICAL EXPERIMENTS. By G. E. Bonkei. 

Wilh [44 Illustralion-s. 21. bJ. 

'ThiitiKuexcallect boolc tar'tia-ji.'—Elcctn'c.tlTinicw, 



Jl 



Eleclricnl Chimfs. Electric Mortar, 

Specimen of Itlaslrntians in ■ Eleclrical Experiments." 

FIRST BOOK OF ELECTRICITY AND MAG- 
NETISM, By W. Perken Maycock, M.I.E.E. 84 Illustralkms- 



y, and au-cfuUy study i>. 



rni Dbb 



THE OPTICS OF PHOTOGRAPHY AND PHO- 
TOGRAPHIC LENSES. By J. Traill Taylor, Editor of 'Tbt 
British Joujmal of Photography,' With 68 Illustrations, y. 6rf. 

"PeraonaJly vre look upon this boolt as b mos! valuable labour-iavios iiivsnligB.K 
no qucslionl arc so fttqutnl, oi take so long 10 answer, at, ihofc aboul leiuei.- 

inkthemcitsi [yro wiU EmW 



fo plainly and dnriy Ihnt 
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ITAfftafter'A XAbriury of Art», ScieHces, ^e. iCeniinutd). 



THE PRACTICAL TELE- 
PHONE HANDBOOK. Jv. tJ. By 

JOSKI'H roOLE. A.I.E.E. (Wli. Sc. 1875), 
Chief Eleclrician lo ihe lale Lancashire and 
Cheshire Telephone Exchange Co., Man- 
chester. With 227 IllusUxlioDS. 

it widelj-uKd initniBCDIs, loecii:: 






<n<idcnbl« 



'Will b 



ubliihEd 



ikfDti 



-ElKt 



TouDd both uicful und 
c <hc lelcphonc, 




E.:^^iU 



ELECTRIC LIGHTING AND POWER DISTRI- 

BUTION. An Elemetilary Manuikl for Sliitlents preparing for Ihe 
Ordinary Grade Examination or the City and Guild-: of London Inalitute. 
Wrillen in accordance with the new Sfllabiw. By W, Perken Maycock, 
M.I.E.E., Certified Insltuclor of the City and Guild! of London Institute, 
: Lighting and Power Distribution and of the Govemrocnl 
Dcptulnient of Science ind Art, in Magnetism and Electtidtf ; Lecturer on 
Electricity and Electrical Engii 
the Croydon Coanty Polytcchni_, .. 
the Whitgift Grammar School, Croydon ; 
Author of 'A Firit Book of Electricity 
and Maenelijm,' &c. In Three Pnils 
with 2to II lustra liuns. In paper cover, 
ai. &/. each. 
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Whittdkei''8 Librartf of Art^, Sciences, dbc. {CotniyauJ\. 



THE ART AND CRAFT OF CABINET MAKING. 

A Practical Handbook lo the Constiuction of Cabinet Furnitute, ihe 
Um of Tools, Formation of Joints, Hiots on Designing and Setting Out 
Woik, Veneering, &c By D. Denning. With zig lUustratJoiu. Jt. 




PlaiQ DovctaiL Ditto with badiy-formed pini 

THE PRINCIPLES OF PATTERN MAKING. 

Written specially for Apprentices, and for Students in Technical Schools. 
By the Author of ' Principles of Fitting,' ' Piaclical Ironfounding,' 
' Metal Turning,' &c. lUusliated with lol Engravings, and containing 
a Glossary of the Common Terms employed in Pattern Making and 
Moulding, y. 6J. 

"The book ii well iUuitnlcd and (dt ila hk will be round one of tha best of in 
' kind.'— /Ww/fBj. 
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WhitUiker'a Hbntry of Arts, Sciencea, Ac. {Ctnlinutd). 



PRACTICAL ELECTRIC- LIGHT FITTING. A 

Treatise on tlie Wiring and Filling ap of Building deriving currenl Irom 
Centcal Slstion Mains, and the Lajiag down iM Private Installations, 
inciuding the latest riltlon ot the Pbranix Fire Office 
Rules. By F. C At-LSOP, Author of 'The Tele- 
phones and their Construction.' With 224 lUus- 




of/Umlralht>.) 

t:—Dmify Chraniil: 

INDUCTION COILS. A Practical Manual for 
Amateur Coil-makers. By G. E. BonnrV. With lol Illustrations. 31. 
' In Mr. Bonaar'a OMfal book c . 
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WMttaker'a Librarn of A.rf8, Sciences, t£c. {Contimui). 



PRACTICAL IRONFOUNDING. By a Foreman 

Psltem Maker. Illuslraied wiib over loo Engravings. Second Edition. 41- 

' Every pupil and apprentice aduM lind jl, we think, on assistance to abt^mne A 
thdroughVaowledeeof hia work. The book, bowever, is Dot mleodcd merely for UK 
■tudoit, but oantkliu mnoti aaefnl infornutlon for pntctloal mm.' 

fndiulriii. 

METAL TURNING. By the same Author. With 

61 UIuBtrations. ^s. 

Contents :— The Laihe— Tools and Tool Angles — Chucks — Chnckt^ 
— General Remarks on Turning — Hand Tuming--Slidc Rest "" — " — — 
Boring— Screw Culling, ftc 

>A himdy little work .'—/>«*»>».;»-. 

An •zOMdlDglr lueflil pnbllcanon 10 have at \ani.'—Mairliin 

'The book doea well what It proftuet to do, its aim beios to enilalnMJ 

illusirate the praciice gf plain hand lurning and ilide-rest turning as perbcmed ii 

By SvuNEY F. Walker, M.I.E.E., A.M.Insl.C.E. 

.ELECTRICITY IN OUR HOMES AND WORK- 

SHOPS, A Practical Treatise on Auxiliary Electrical Apparatias. With 
IS 1 1 lustrations. Second Edition. 51. 

nore p a i nslakin g wncer when he is d^icnbilf 
field which h= has himself ihqioughly (uqilond? 



■ It wAuld be dllGculI 
' Mr. Walker'a book 



ifir'fl book is euidenlly the work of a practical man who haK had n 

. . The practical htnts aro llkolr to be of solid v»ln*.' 



'— /r*n and CnU Tradii Rm 



;ELECTRIC-LIGHT installations, AND THE 

MAN.A.GEMENT OF ACCUMULATORS. A practical handbw*. 
Sixth Editioa, revised and eularggd, with numerous ninsoi- 

* TtTo advlsa twrj man who baa M do with iiutiLllatioa work t« 
rtnd7 thl« VaTi.-—ElKlriiaI EHeirutr, 



WiUbeibandYe 



V oc havine chaise cf 
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fFhittaker'B Library of Arts, Sciences, Jtc. (Cttuiinttd). 



By S. R. BoTTONE. 
ELECTRICAL INSTRUMENT-MAKING FOR 

AMATEURS. A Praclical tlandbook. With 71 Illustrations. Fiftb 
Edition, revised and enlarged. 3'- 

< To tbDM about to atndy electricity uid II 
will form e. very useful c( 





EyS. R. BoTTONE. 

ELECTRO -MOTORS, How- 
Made and How Used. A 

Handbook for Amalcurs and Pricticftl 
Men. With ^o Illuslratioos. 
Second Edition, revised and 
enlarged, i'. 



• Mr. Bott 



c hu the i 



AS 10 btf tmdcmood by ju 

■ The cHplanalions ve rcry cltor and rudlly 
Dndcntood '^J/drnitf EH^hutr. 

' Wc ut ccmiui thit the VnowledeE gnincd 

iia coDMructLnE machiDcs inch u deacHbed in 

Ihu book will be oT grul mini: lo lb* wnrka.* 

E/trtncai Smgrmttr 



Aimaturc of Allcnuiling Cuncnt Motor {Sfeeinun a/ iUuslrvliani), 



so W hit taker's Technological and Scientific List. 
Whittaker's Library of Arts, Sciences, i£c. [Can/imi 



By S, R. BoTTONB. | 

THE DYNAMO: How Made and How Used. 

Eighth Edition, with additional matter and illustrations, xs. 6</. 

HOW TO MANAGE A DYNAMO. By the same 
Author. Illustrated. Polt Svo. cloth. Pocket size. ir. 



'This Uuk book »ill be very uieful.' 

ElatHc<^t Eaiinar. 
'Tttc book sbonld prove AxtremBlx 
'OmttliL'—EltclTical Rtsirui. 

By S. R. BOTTONE. 

ELECTRIC BELLS, AND 
ALL ABOUT THEM. A 

Practical Book for Practical Men. 
With more than loo lUuEltations. 
Fourth Edition, revised. 3'- 



p 


Q 


j 


^ 


\ 


^ \9\ 1 


\ 




\ 



{SftiipuH of lUuilTaHtns.) 
ByJ. Grav, E.Sc. 

ELECTRICAL INFLUENCE MACHINES: Con- 

taining a Full Account of theii Historical Development, their Modem 
Forms, and their Practical Conslruction. 41. (ui. 

' Thii excellent \ioolL.'—ElKirical EKgimtr. 

' TTb rcccmme&il tha book itrouglr to all eloctricluu.' 



IVhittaker's Technological and Siientific List. 3s 

Whittaker'a Library of Arts, ScienceB, ^r. (ContimuiTi, 



By G. E. BOSNEY. 

THE ELECTRO - PLATERS' HANDBOOK. A 

Practical Mancal for Amaleurs and Young Students [n El«tTD-Metal- 
luigy. With Foil Index and 61 Illustrations, y. 

Contents :— I. Elettro-Deposition of Mclal— II. Electro-Deposition by 
Current from Batteries — III. DjTiama-Eleclric Plating Machines — IV. Electro- 
Platers' Materials— V, Preparing the Work— VI. Electro- Plating with Silver 
— VII, Gold — VIII. Nickel — IX. Copper— X. Alloys — XI. liac. Tin. 



■ The work a oT nidsnl utility, and has bdore il > fature.'— Ciinoica/ AVwi. 
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cloth, IS. 6d. to !{S.per vof. 




The object of the projectors of this 'Library' is to 
provide a series of easy introductions to the Physical 

Sciences, suitable for general use. Each Volume will be 
well illustrated, and will embody the results of recent 
scientific investigations. 



ELECTRICITY and MAGNETISM. By S. Bottone. 
103 Illustraliang. 3^. (td. 

CEOLOGY. By A. J. Jukes-Browne, F.G.S. With 95 



I 



PICTORIAL ASTRONOMY. By G. F. Chambers, F.R.A.S. 
Vllth 134 uiustnitioiis. Second Edition, revised. 4/. 

'Oae pf the IHDIE inLcrestiQe pcpnUr trefttises Lhat we have hAd in OBr 
huDds far a Ions Aaa-'-Didlji cXn,£lc. 

' An Elegmnily printed and profiuely ainMraled work, which is woithy <£ llw 
aulhar't tepntadon.' — AlheH^UKt. 

LIGHT. By Sir H. Trueman Wood. With 85 Illustrations. 

THE PLANT WORLD ; Its Past, Present, and Futurt By 

G. Masskk. Wilh 56 Illusltations. y. 6d. 

' Itieasy slvlc, inlelliKible lanpiage, pii>d aiTBiieenieal, »nd many jUuitn- 
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MINERALOGY : The Characters of Minerals, their Classification 

, and Descriptitm. By F. H. HATCH, Ph.D. With 115 Illu^tralions. 

i 3'- W- 

D ' Dr. Hatch hu &diiiirab1; aDlKd bnnily and cleuncu in his Irealment ol 

J tlie crysuLJofraphica] and phyucal characlertoT minerals.'— ^a/ifrf. 

J ' We cQraiiilly rttomniend ihi. liiile txKik of Dr. Haich'i aa ™t a! the best 

I ihat tludenu could poKJiati.'—Scitiici Gntifi, 



I CHEMISTRY. By T. Bolas, F.C.S., F.I.C. 

Oiher Volumtt in PrcpanUien. 



[In tilt press. 



r 



fRc&ical Wlorhs. 



A NEW WORK FOR MEDICAL STUDENTS AND 
PRACTITIONERS. 

DISSECTIONS ILLUSTRATED: A Graphic Hand- 
book for Sludentsof Human Anilomy. By C.Gordon Brodie, F.R.C.S., 
Senior Demonstrator of Anatomy, Middlesex Hospital Medical School ; 
Assistant Surgeon, North.Wesl I^ondon MosfHtal. With Plates Drawn 

Pand Liihi^iaphed by Percy Highlev. In Four Parts. 
Part I.— The Uppbr Limb. With Seventeen Coloured Plates— Two- 
thirds natural siie — and Ten Diagrams. Imperial Svo, sewed in wrapper. 

Part II.— The Lower Lihb. With Twenty Coloured Plates, two- 
ihirds natural siie, and Diagrams. lOir. 

Part III Head, Neck, katj Thorax. Part IV. — Abdomen. 

[/« prcfaratian. 
A Neui iu\d Raiiiid (T-uielfthy Edition. PostZi-a. 101.6^. 
HOBLYN'S DICTIONARY OF TERMS USED 
IN MEDICINE AND THE COLLATERAL SCIENCES. Re- 
vised and Enlarged by J. A. P. Price, B.A., M.D. 0»on., Assistant- 
Surgeon 10 th« Royal Krk&hire Hospital ; late Physician to the Royal 
Hospital for Children and Women. 
'Thiiwell.litiown work.'- iawrt 






ipcriFncti of Hoblyn's DiciiDHaiy. wc ai 
tppLyiDf m atnwu pray cat* what ywi lu 
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Books tot Manual tErainfng. 



'THE ENGLISH SLOYD.' 

MANUAL INSTRUCTION — WOODWORK. By 

S. BARTER, Otganizei and Inalruclor of Manual Training in Woodmci 
to Ihe London School Board and OiganiiiBg Instructor to the JoiK 
Committee on Manual Training in Woodwork of the Scho«J Board fot 
London, the City and Guilds or London Technical Institnle, ud Ilv 
Worshipful Company of Drapers. WUh a Preface by GeOrgb RiciS, 
B.Se., Land. Illustrated by 303 Drawings and Photo- Engravings. F^ 
4to. cloth, ^s. dd. 

Contenla : — Introduction — Drawing— Timber — Tools — Beneh-wotl- 
Work-room and its Fillings—List of Tools Required, &c 
Tht aievt Warl coven Ifte Riguiriattnli of the Examinations ef Ike'Citj " 
Guilds ofLanden Institalt andllu ScUna and Art Department ia lie ndjsl. 



Sis Philip Macnub hvi: — 'Mr. Barter, in ha bock oa " Wootlwarl.' be 
■ucc«dcd in showing, what 19 moK importanl, ihe edacaticinal value of iimJ 
IraJning in uhool uulruclion, and has dun rendered a great service td those 3«^ 
a truKtwoTthy guide in the practical study of the mbject.' 

J. H. Revndlos, Esq., Director and Secretary Municipal TeehnkJ Schu*. 
Manchester, says:— 'One of the best, if oni the best book, that haj hitheno i*> I 

Pnoi'Essoii W. RIPPK, of Sheffield Technica' Schml, «ys :-■ M r. Barter M^ 
abllitTfCxpeneiice.HndsucceuM an instructDrof manual training classes isthe(i|^ ' 
man to wme a hoalt on woodwork^ and the book he haj prodnc&i U a tnoat ^attf ' 

liihidin l^iscauntt;-.' ' ^'^ 
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WORKS BY CHARLES G. LELAND, M.A. 
DRAWING AND DESIGNING. In a Series of ag 

Lessons. Wiih 41 UluslratioDs, Second EditiOD. I-"cnp. 4ia. 
sewed, IJ. ; doth, li. &^. 

'li hua good rquipmenlefptaia. mil the lui [i foil of valoablg iiraotlcal 
dinotloiu for bailuuan,'— ^cf^Mxi^ 

■Mr. Loland apboIiU tb* piinclpl* that drawliiK uid daalBiiinB 

.»-!.! — . .!,„ .nj mainlsini Ihal invenlive pouwrs «!» cramfwil by Iha 

:»jM<riji u. ii;.iH^ptpuF( which Ktiuircs a hJEh tIaAdud of muiipiiLative «1(!ll beftxv Ihe 
student Is in&irucied in deiign. Jo this we cDlircl y agree wiih Mm.' — Liitrary Wtrld. 
' The book deserve* the wldeat taOMmM.'—Sciiiliih LuJir, 
• The iTitem U ■implloltr ItMlf.'-^nwjtM^ DaO, Put. 

WOOD-CARVING. With numerous Illustrations. 
Tbird Edition. Fcap. 410. 51. 



■honld 






:,urd^J K 






1. only 



'A very DBefnl book.'— Mr. W. H. Howard. Secreiary lo the Inniiitic at 
Eritiih Wood CstY.^«, und Injltuctor «1 King'. CoUtgt, Londot.. 

>A aplendid help for Amatenri and thoH herlmiliie the trade. 
IVlthont exception It Ijthe beat book I have read atpr»Mi>t.'~Mr. T. j. 

FEHItlN, Sociely of An. MedaUist. In.tnicLor in Woixl-caiTln| •! the People*. I^lliln, 
I consider It the beat mannal I bava eeBii.'— Uiti Hodcsdh, ItutracMr 
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A CoMFAMioN Volume to 'Wood-Carving." 

LEATHER-WORK. Stamped, Moulded, and Cot. 
Cuir-Boiiilli, Sewn, &c. A Poetical Manaal for Learners. With on- 
metous Illuslrations. $1. 

■ A dellglitfal addition to the scries arpracucal manuals.' — Tima. 

METAL WORK. Including Repouss^, Bent or Strip Wort, 
Cut Sheet Melal Work, Nail or Knob, Wire, Easy Silver Ornamentaa) 
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